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TEACHING & 


How to Meaſure all manner of Ground 
exaQtly, by the Chain onely; alſo therebyto 1 
take Diferces of a mile ſpace, and the Si. 
tuation. of any Building. 
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, SHEWING LIKEWISE 
| The making and uſe of a new Inftrument 
called a Pandoron; which ſupplies the uſe of 
the Plain-Table, Theodelate, Dnadrant, 


Quadrat , Circamferentor » and any / 
'- other obſerying Inſtrument, 


As allo divers Secrets for c4:veying and cleanſing of 
W ater, flowing and draining of Grounds, quenchd| 


I ing Houſes on fire,&c. : - 
4 With | -l 
| An Appendix unfolding errours in Board and Timbe! _ 
' meaſure, with dire&ions for Ohm fl | &. 335 
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The eAuthor to the Reader. 


: .Courteous Reader, | 
ava Ad I fancied the giddy humour 
O [949 [> ofobſcure Wits, who deliver 
ye fy their dry Notions as dubiouſly, 

Sas as the deceirfullOracles did their 
Reſponſes of old ; leſt by ſpeaking too plain 
their ſhallowneſſe be made manifeſt to all 
men: I might have {poke as little ſenſe in 
' as few words to as little purpoſe. But 
(leaving theſe to their folly Y L never ac- 
counted their deſign either prudent,or po- 
litick 3 who, -havingenlarged their ftock 
of knowledge by the good [Improvement 
of their opportunities, deliver themſelves 
ſo darkly to the world, as if they hada 
mind'onely to ſatisfie it what they could 
do, not what they ſhould. I like P;thagoras 
his counſel, Xgi Corr 8 xptiovora Crye niyen* Father ſpeak 
to-purpoſe,or hold your tongue: and, methinks, 
his counſel pleaſes me better; when 1 
remember the curious Naturalliit's ob- 
ſervation, That men have a double fence to keep 
in this ſlippery member, which infinuates thus 
much'to us\, That one had need be wary, 
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©=-Iloity 11 in @ 0441 i ities FP hat 8; How he ſpeaks. 
Now to walk ſecure from the default of 
each of theſe by-wayes is the drift of my 
preſent writing: which, had not theprofit 
of others'more-ſtirr'd meup to, then the 
profit, pleaſure, or honour 1 could have 
-Propoſed tomyſeltin ſuch an enterprize, 
it mighthave lainburicd in oblivion: bur 1: 
_ remembred'thatſaying of // ullie; Non nobis, 
ſed patrie nati ſums. The Law of humanitie 
enjoyns us all with one ſhoulder 'to help 
forward any uſefull or profitable deſign, 
and to treaſure up our notions and/obſerva- 
tions for the good of others. | 
Condo, & compono, que mox depromere poſium : 
T lay up, that L may layout: and we never {o 
well diſchargeour (elyes of our talents, as 
when we moſt largely: diffuſe themtothe 
improvement. of hum. ſocretie. _— 
then my lat is fallen-among the Scrib/ers, of 
this preſent age, I make a double requeſt to 
. two forts of Readers, Firft,to the ingenious 
Scholar;who may.,. perhaps , nanſcate this 
homel, fare and domeſtick language 5s: and Nay; 


tis notunlike, find flops inthe ywv var} con; 
TS | nexi0n 


OO Tothe Reader. 
nexion.of the ſenſe, or 4nþoliched contents. - 
my Apology is onely this, that'I write to be 
underſtood ofa'}, and fo bent my Countrey- 
file to the capacities of thoſe 1 ſuppolſed 
would chiefly put the contents of it inpra- 

Riſe, My Second requeſt is to the honeſt 
countrey-Farmer,or whoſoever he be who 
intends to mete his ground by my Chain : 


thathe would 2h with it, &make 
it his own as he goes: _ for by ſo doing he 


may find benefit aſſuredly.My laſt requeſt 
1s to both jointly:not toreje&t thegronnds 
of it without good reaſon ,' nor without a 
pair of SpeFacles to convince experience, 
pris Aror%: , the mother of Arts , as the Philo- 
ſopher callsher. I might put this into the 
ballance to' weigh down the cenſure of 
both, 


== Cure Hf nwniey Tor dude. 
But I forbear; leſt I ſhould tire theReader's 
patience with too tediousa Prologue,let- 
ting Truth ſtand on it's own bottom: and 
commend it in general to the well-im- 
. provers ofit, nd reſt thy friend to ſerve 
thee, _ | | 
GEORGE ATW ELL. 


- "The Anthor'to his Book; 


No, little Boak and gravel through theland : 
. Name Will refuſe to take thee in their hand, 
Fear neither Momus mouth, nor Zoilus quill < 


<Afturedly, theres none! Carr do thee ill. 113% 
Borh ſimple, gentle; Barons, Lords, and Krogh, 
ef ewojn's rv moins of Aebights, 
hop tearhooff them? {7 elltheir x round; 
E7 4a or Fes pill fave them rman - pound, 
; Plain-rab doron 'witha's| ghr, cel 
Cieetenſinlator, , and Theodelite, | | 
Tel eb Quadrant, w4Chain alone ; with theſe 
I; ITN we dichargs eaſe, 


noy 70-66 rethat's p 
groan ie fe top a the weſt. 


ſt water, flow Saw drain'ft zherr "EA 
Aung ep _ towns; 
Thouteerhieh o/fa tacwrieh their mold : 
And ith mean Mable fill +heix cheſts vith FN 
Thus doing, thou ſhalt never be forgotten, © 
Rut nm Gus vom d 1am dead, 4nd rotten. 
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Upon his wen Friend, Meu , tenell, KY 


. | Be *Q b, KO 


0, new the Prefs Nigel new ies w" 
ackrvivIddge, if not Left. 

. Ne're did ber letters /uch a poſture ſhow, 

KY" pe vn fi miley rus ae did know,- 

. 7" -mftrutt rhe Theyy Acres 
Caſt-up ad meaſure by the perch or rood. 

*T was but of mw ſince goed: applanſe we view d 

. SvdtHhnght ther goods © 


ey themſe HOW, wt 
To rus enſign wo RT 


Content, fince thou art come. © Sd when'we _ 
A curious piece, hat entertains. our oe 


' ith livelyneſs, 4529; hepprave'e,; 
Forget it in a livelyer pheces arts: CN aan 
Ae thinks, I Fork Hagar with a 
Others aſide,an wane thr 
Speak their contentyment. of and I; 


Swrveying that ay thonef dare rhoir 

with ſuch exattneſs, ky Funbreoudncg wah the 
So rais d, pw oy meets pwr 4 
Before we Sines-and dates 49 Vp? 
Thodelee, Cirinferenor toog | -- | 


n 


ofth 'd fig ens fought RY, 


An unaſſuredeye e: who without fear \\ - - 11. 
"Gainſt ſuch a allied number dard appear? 

\rmies 0 fig wres 51 the fiekd then flood, 
Fore-fig it was (chengt wake} ſtar find. 
"Toabwed an * herb; 4ſ ig 11 084 Lk lt a 
T* r erm that bad; ext algo didy 
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( 23). \ IKGLKY; 


To his Re ghe PTY DO 
| on'his'F ul Suroeyonr, 


Ee the file tires Puri did her 
C rye -Predors wah ber box <4" i od 
Fin pep air 
T6998 re we /et t elves pris 8.4 
T * dirt ; ayes 
There's nothing in't but {quar * 
But ſound hy the] and reach 1H how to get 
Some lands," as thou baſt tag gr to-meature 5: © 
Fer while vo wheFs meer ar Pirie, "ar 
And in their acres we but Tantalize: © | 
| Tet," tis tootyue, Eſtates take: wodegree 
 Tth Confines of ony Univerſity. 
He, py bg ma, inet our — we | 
: well have thig reſolved. in ae on” IS 
ua, Feet that well ma beat the dane, IN 
From their unlucky fear, . | a 
Help ont, invention; and aſſiſt, $12 ror {IL g- # 
Y Tis Scholar: fave;;you ſev, ts have us nds, DOT STR 
. If ang they appropriate will havey k G19 * 4 6 2827 © 1 
' They muſt, Bebe, men rei grave 5 Favs 9 © L 


- - Or elſe, if all plots fail, may try theirs kill 
To take x% angles Signs Tie | we "Ret 5b 
But wer'le ſuſpend our judgment, and not dare - © MN \ 
: To queſtion, till we ſee thy Finis there, ' 
The Welſh-wans ſentence wat content to flay 
The Apoſtles leaſwre rill the Judgement- day: 
And, ſpall not we with patience wait toſee 
T he true Effigies of thy Art and thee. 
Fll then. wee le try ogr +kill, no ſpirit raiſe, 
Without a Charm,' rencircle chee' with bays.” 
...» 1,. Charles, T, {": Philomath. 
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To the praiſe of the Ingenuous Book of bis 
honoured friend, M*. George Atwel, call'd 
. his Faithfull Swrveyonr. 


On the Authors name, 
| GEORGTIU SeATWeLE. 
7% $  eAnagram. 

"x 4EROS E VULTU LEGHT. 
FIHis books thine own, none weed to fear, 

Each leaf thy picture 5n't doth bear. 
1t's the Idea of thy mind, 
And face to both are here conjoyn'd. 
I Do not wonder that Meduſa's head a ; 

At fight cenld render living mortals dead;  ® 
: Since the peruſal of thisbook ( Whoſe vein : 

T he richeſt gems of Wifedome doth contein ) 


1 ſeeing wondred, wondring dead I fel, 
To view ſo auch locks in ſo matt @ fell. © 
ka m MA 9 2 


vi T Hat ſplendour 0an, or JOVE, or Saturn add 
VV -(;3ho borroW all) to SO wo ren clad. 
Ts golden veſtiments?. t0 Sol, w oſe « Ty 
\ Each morn foretells to all their Halcyon days? 
Muſe. 7" averre he wants n0 praiſe... . 
"W Har glory then (dear Muſe, [ prethee, tell} - 
Onght we to grve? to him. whoſe pregnant wit 
Shall live, while others may in ſilence ſr. 
Muſe. Ons earth there's none, that « fit, 
N earth there's none, that's fit? then ſoar the (hier , 
\ AI Brave George | whoſe fame beyond the clouds deth riſe 
In ſpight of eyvies Ctog, and does aſpire þ 
Heavens Canopie beſet arennd with fire. 
'* - Phither thy ſelf retire. 
OD: Jenner, A. B. Trin. Colh 


—— ne ti; k cnn green ——_—— 


—_—_—_ is Oo m4 —_ YT | av _ ” = 7 S A 


To his nick. reſpeRted Friend, M* George 4twell,, 
npon his Bogk Of Surveying, Gice. 


O dreſs my lines in praiſe of Thee, my quill 

P'de wiſh to dip, where Poets once did fill | 
Their verſing pens, whoſe thrughts when theyid rehearſe, 
Like metall i» 4 mould wonldutvenitomnchſer | > -: C 
T'de ſhew my,ſelf then-gratatulles. ta Thee. - 
Then theſe detraRing . timer cordd[pitafillibee. 
Here you the ( urt ainidram,, and:let ſee 
The new-khnown worth of conceal'd myſterie; 
'T was Nature form d the\ Earth, gapetreaſpne: 
Ant how to give the price, and meaſure 


with lmeranparalled th' embroidred rround; 
ToGEORGE alone his praiſe it muſt vedound: 
 'Tis e4TWELL gets the ſtart of Fancies|ras/d; 
Fhey at HIS publiſht work may ſtand amaz, d. 
Lt all the BOOK now view; give her the praile, 
Fhat made the tools: but reach to him the bays, © 
T hat ss the Artiſt, and who undertook. | 
T o make himſelf the Author of this Book,, 
Fo.diſſolve Riddles, make Enigmaes plain, y Z 
Which have 7equir 4 an OEdipus his brais. ; 
Envy, be gone, Apollo; be rheir gniae: 
To ſee what Gordian knots are here unty de; 
And couched bandſomely what might in ſhort 
Pleaſe both the Learned and'the Vulgar ſort. 


H. Rich, A,B. (ol Gow. & Cait. 
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The Contents of the Chapters in 


; The Faithfull Surveyour. 
Quap. ...-_. 5 Page. 
T. F errours in. Land-meaſare. % 
II, Of making and keeping the F i:1d-book, 


and meaſuring Paſture by the Plain-T able» 7 
IT. How toſet down your notes tn your Field-book, 
and to draw your ſtation lines by the Plaine 


T able. 9 
IV, . Of plotting at home, and of ſeveral ways. - 23 
V. Of (Calculation, or caſting up. — 
V.I. Of meaſuring 4 Wood. 29 
VII. Of dividing or laying ont of ground. 29 
VIII; To meaſure arable-commen: field-land. 3I 
I X; Of hilly grounds. 32 ; 


- X. Of reducing a Plot from agreater to a lefſer. 37 
— XI. -Of meaſwring Paſture-groundby the (haix one- 
EM 


X11. 
X 111, 
XIV. 


XV. 
XVI. 


XVII. 
XVIII. 
RI X.- 


XX, 
XX1I. 


X XII. 
XN X111. 


[RXXIV. 


\ XXV. 


"XXVL 
XXVII. 
| XXVIII. 


NNIN- 
: 


XXX, Of cleanſing water. 


The Contents. | 
ly, aud that as ſpeedily and exaBtly, as. with 
any Inſtrument whatſoever, and with leſs 
help though in myſtie weather; and to plot, 


ſont, and prove the plot thereby alſo. \\*. , 39 
To meaſure a Wood by the ('hain onely. 543 
| Of taking diſtances by the Chain onely. 46 
T 0 take the declination of any ftreight upright 
wall for Dialling, by the Chain onely. 48 
Of Colouring. and brautifying of Plots. 2 
To meaſure all manner of ground by the Pan- 
doron, or any other graduated Inſtrument. $3. 
In meaſuring by graduated Inſtraments , to 
know if your Plot will ſhut, or no. 57 
To take terreſtrial diſtances by the Plain-T a= 
ble, or Pandoron, as by the T able. 58 
To do the like by the Pandoron as it ts a Qua- 
 drant,or by any graduated Inftrument. 58 
Of taking altitudes and diſtances (eleſtial by 
the Pandoron, or Yuadrant. 2 I 
Of taking altitudes terreſtrial by the Quadrant. 63 
Of taking altitudes terreſtrial by the Quadrant 
or Pandoron. | 66 
To take the ſituation of a place for a Dial,with 
the declination and reclination thereof by the 
Pandoros. 71 
Of conveying water. 76 
Of Inſtruments for conveying water, & their uſe. 82. 
Of flowing of Grounds. | 86 
Of drayning of Grounds. 88 
Tocleanſe a ditch, whether it be full of flaggs, © 
or mud, and not empty out the water. 93 


Of cleanſing a Pond fix or ſeven pole broad, 
being ' grown over with a coat of weeds, 
that it will near bear one, without abating 
the water. | 93 


: 94 
RX XX1, of 


The Contents, 


XXXI, Of quenching an houſe on fire. 95 

XX XII. Of keeping a fire light all night, without a far- 
thing Charge. 99 
XXXIII. Of laying down. of ground for Paſture, 100 
a XXXIV. Of the choiſe of a rich ground. IO2 
p, XXX V. Of snriching lean ground. I 04. 
3 ' XXXVI. Of plarting Willows. I10 


'XXXVII. Of reducing Wood-land to ſtatute-meaſure, 
and ſtatute to Wood-land. 

XXXVIII. To finde any ſcale that a plot is made by, the 
content being known. II2 

RR AXIX, Of making an Index, or T able,whereby readily 

ro finde out any ground: that ever you have 

T meaſured, and to tell the quantity of them 

r if | an bunared years after, and draw a plit 

S of them, without going again into the field, 113 


— 


| The Contents of the Chapters in the Appendix to 
K The Faithfull Surveyour. 


1 Chap. | Page. 
: ' # CE making the Rule. i," 416 
| IL Of meaſuring. of boards by the Rule. I2I 


ITI. Of making of a T able of timber-meaſure for 
[quare timber, to make the ſcale of ſquare 
timber- meaſure by: as alſo the under-meaſure. 123. 
IV. Of meaſuring ſolids, as ftone, timber, &c. and 


3 | firſt of it quare timber. I25 
| V. Of round timber. 127 
VI. Of the proof of theſe ſcales by Arithmetical 
calculation. 129 
s/ VII. Shewing the manney of placing theſe upon, the 
2 " Rule. . — 
L VII. Of taper-timber,whether Conical or Pyramidal.13$ 
J IX. Of themaking of forr other lines on the flat- 


ſiaes, &c. 139 


Addentas & Emendands; 


Gentle Reader, 


 : :T deſire thee to take notice of theſe my Additions, 
' and Emendations , before thou readeſt my 
Book. A : 

5 ts G. A. 


Page 9-1. 8. for firſt, read where: page 14. line 12. put out nov. page 21. for ſub- 
rendents C X 674, and 756. which are at 1he' top of the third column, ſet them at the 
bottom of the firft and ſecond columns, p. 27..againſt line-21, &c. [tt in the margin, To 
bring links into acres and poles. p. 28.1. 5. for-7. read 77+ p. 36. |. 23. after quadrant, 
read book or paſtboard. p. 37. !. 2. read, tran viz. from the line drawn, þ. 421, 10; 
for is, 1.in. - 2d line 15. likewiſe you may. and l,33.r. tothe line. * p.43.L. 12, r, 
a ſpinny of wood. p 45. . 21, r. ſave onely if in meaſuring you have any ſorry 


bound book or paſt-beard: and againſt line 23. write, How to ſet out a perpendicular 


into 4, angle with the chain onely, p. $7. 1. 28. for wark r. work, p. 63. 4. 19. x. the 
whote angle B. Pp. 64. L10.r. A, I finde. and L t 3. at D, T finde. Pp. 65. l 7. for I9, 
#. 16, and 1. 11. & 1.43, for L: 1. lin. p.'69. L 12. foredge, r. eye. and |. 29, x, 
100 of the Quadrate . p. 70. Þ. 34, for you, r. I. p.72. |. 9. for declination, y, the 


angle of the wall and Sun. p.73.. to put out, As the Radius to the fine of the Suns _ 


greateſt declination 23, 31. and write it thus ; 


As Radius. ' | a; oo 
To fine of the Snns greateſt declination 23 31. as 

So is the fine of the '$uns diſtance from the neareſt Equator 26- 960080 
To the fine of the declination defired' 10 4 964184 


l 924254 
Þ- 74. there is a benter figure in pag. 51. p.78. the commaes ſhould be left out, and 1. 10, 


For lines, r. times, p. 85.4. 33.7.4 foot and an half long. ard L. 36, r, ſeriles, p, 96. 


l..29. for tre-ſole, r, trefoot, p. 112. |. 20, for 32 82, r, 23 82, 


In the Appendsx. 

Page 1230, line 12, for ſquare, readſtroke.. !. r5. diffingziſh '4t third: ar-L. 16, ar 

L. 25, for fines, r. fives. 1.30. 7. 5, (0, 15, 1: 33+ for38 r. 30. þ., 135,131, 

For 2, r. 12, p. 1414 k20, diſtinguiſh at 8, p. 142, {, 9. for ſet, r, get, 


CHAP. I. 
Of errours in Land-meaſure. 


&F lvers are of Gas p—_ That if two 
SS pleces of land are of equal peripherie, 
DN J that thoſe two- pieces are both of one 
'v Fg and the ſame content. Bur that is eaſily 
| F&@ diſcovered falſe; for .let one. piece of 
<* ” land lie ina true ſquare; being a quarter 
4 5 of a mile {quare,or 80. poles > as 

" a mile in all; the content is juſt 40.acres. 
For every one knowes, thar 40. pole long, and 4. pole broad; 


or 80. pole long and 2: pole broad, make an acre. Therefore 
Bo. pole long, and 80. pole broad, muſt needs make 40. acres, 


and that 80. times 80. is 6400. pole, which divided by 160. 
( the polesin an acre) is juſt 40. acres. But in a Circle of a { 


mile about, viz. 320. pole, if (according to Archimedes ) we 


* multiply the Circumference by 7. which is 2240. and divide it 


by 22. it gives 101 ££ the diameter :- now then, if- we mulciply 
half the diameter 5o and 33, or 50 and £# by half 320. the 
Circumference, viz. 160. (which are alſo the poles inan'acre) 
firſt 160. by 50. is 5O. acres: then multiply 160. by 10. facie 
1605. which divide by 11. it gives 145; pole and £. ſo that 
the Circle contains more then the ſquare by more then a fifth 
part. Andasin land, ſoin timber; and therefore that muſt 
needs be a falſe way of meaſuring round timber, to gird ic 
about, and to take the fourth part thereof for the ſquare, 
as plainly appears in this; that, when they have hewed it, they 
make more of it then they made before. Alſo a ſquare is more 
ceapacious- then an oblong ; for every Shepherds boy can _ 
, A that 


2 . The Faithfull: Surveyour. 


chatif he hath bit 24. hurdles in bis fold, and that it goes 
upon a rood, where he hath but one at each end, and 11 on 
each ſide , his ſheep will lie thicker-a great deal.then if his fold 
goes fix on each ſide, and end : though be knows not the pro- 


| portion, yet he perceives a ſenfible difference; and ſo well he 


may, as being more then 'three ro 0ne ods. Forit isas 11 to 
36. for once 11. is but 11, and fix timesfix is 36. And for 
want of this. knowtedge many. furfeit their ſheep in ſummer, 
by lying too hot. If I may adviſe, they ſhall never lay ſheep 
thicker, then to:allow 20. foot of ground to each ſheep, ſo 
that if you have rod hurdles of 8. foot apiece, viz, 64. foot; 
| in'one hurdle ſquare I wonld not put above 3: ſheepand +; 
norin flat hurdles of nine foot long, above four ſheep, and ſo 
doing, if your 24. nine foot hurdles 0 ſ{quare,itmay hold 96. 
fheep, and your 24. eight foot hurdles 84. ſheep; - 
 - Another greaterrourT have known maintained by a great 

Rabbs Surveyour ; that in meaſuring a triangle, it holds good 
to take the half of any fide for the baſe; and the whole per- 
pendicular from the angle oppoſite to that baſe, to the middle 
of that bafe, & vice vex/4, and their produ@eo give the con- 
tent. Burt this is demonſtrated co be falſe thus. -In this oblong 


figure A BC D.,let the two'lides A B,and C D be 30 a piece, 


and the two ſides AC, and BD 40. a piece, ſo 30 multiplied 
by 4©. gives 1200. thecontentof this oblong, which is divi- 
ded 'itito two reangle- triangles, by the Hypotenuſe A-D, 
whick two triangles AB D,and A CD are both equal:; for 
. thatthe ſides A B, and CDareequalbyconſtuttion, alſo the 


A _ Xt +F A CandBD areequatby conftruftion, and 


| A Dis common to both; therefore the cwo 

angles B and Care equal: likewiſe the two 
{ triangles ABD, and A'CD areiequal, per 
4. prop. Element the 1. Axiom. the 7. ne 
ejusdem ſunt dimidia, inter ſe ſunt aqualia: 
therefore either triangle muſt contain 600. 
Now in the triangle A CD, to diſtover the 
\ falſhood,we mult firſt findethe kength of the 


line 
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line ED thus. Firſt, ſquare the line CD,30,facit 900.alſo ſquare 


CE, 20, facit 409; then C being a righe angle , and we ſeek 
E D, the Hypotenuſe, we muſt adde 4120,and 900,facit 1300, 
whoſe ſquareroot is E D 36 $,, multiply this by 20, the half 
of A C, facit 721, +, the content, too much almoſt by a fixth 
part, being it ſhould be but 6co. and fo you ſhall finde it, if 
you multiply A C, 40.by half C D,15. for the oblong AFHC, 
1s equal to the oblong F BDH, therefore it is the half of 
ABCD. Alfo the triangle D G H, which is taken out of the 
criangle D C A, is-equall to the triangle AFG, added toir. 
Or if you will,make AD the bafe, upon which you may let fal 

a perpendicular from the angle C; but then it muſt not fall on 
the middleof the line,exceprt it be the baſe of an Iſoſceles trian- 
#fe;but if you will needs finde thetrue place of the field where 
rhe perpendicularmuſt fal,] know no inftrument you can work 
by,be it plain-Table, Theodelete, Quadrant, Circumferentor,no 
not ſo ſimple as the chain alone, but you may fer our a ſquare 
by ic; therefore ſer up your inſtramenr in the ſtation-line , go- 
ing forward ftreight in tt, tiff you ghnefle that a line out of the 
angle will cut yonr ſtation-ſine ſquire-wife; which if you think 

ron are far-enough, ſet up your inſtrament there, and firſt lec ir 
behold the mark you-came from; if it doth not then behold 
alfo the mark you go to, you are out of yourline, and muſt re. 
move it fide-wayes, which having rectified it that way,then fee 
if © look right mto'the corner : which if it do, it gives you 
the place in Me ſtation-line defired, which is 32. from A,- and 
but 18. from D, viz. atT, which is thus made good. As the 
baſe 50. .is to 70. the fumme of 30, 'and 40. the two other 
fides A C, and C D; ſois the difference of the ſame two fides 
ro, to 14, which 14 being taken out of 50, the whole baſe, 
the perpendicalar ſhall faft on che middle of the' remain. 36, 
the half whereof is 18, to which adde 14, ic makes 32 from 
A to1T, as afore ; and that taken out of 50 leaves 1 D, t8,as 
afore. Now to finde the lengrh of the perpendicular C1, if 
you meaſure it in the field you will finde it 24 pole; which is 
thus proved, Take the ſquare of rhe fide AI, 32, which is 

| | A2 I024-. 
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1024. out of the ſquare of A C, 40, viz. 1600, reſts 576, 
whoſe ſquare root is 24,the perpendicular deſired. Now if you 
multiply 50 the whole baſe by 12. the half perpendicular : or 
25. the half of 50. by 24, you have 600, as afore. Thus 
you ſee it double proved, that this way of taking the middle 
of the baſe for the fall of the perpendicular, is for the moſt 
part-an extream falſe way: and the ſixth part of the ground 
and more may be eaſily got and loſt hereby: infomuch that I 
have known by this very errour above TERcy pounds got and 
loſt in one day between the buyer and ſeller, ſeverall times,and 
by ſeveralFmen. But whether Balls of London uſed this way, 
or worſe, 1 know not, who was ſent down by the Lady 
Alorriſon, to ſurvey a Farm at Hardwick near Shefford in Bed- 


fordſhire, whereof ſhe had let anew leaſe for 21 years to one 


C hilde ar five ſhillings the acre. Balls, makes of it 400 acres 
juſt: (ile thinks himſelf wronged, ſends for me , deſiring 
me to meaſureit, not ſaying a word to me upon what terms, 
or that it had been meaſured before. I ſet to work,and having 
done, 1 give in mine account for 322 acres. He asked me if I 
would juſtifie it. I cold him, I accounted him as my friend, I 
would ſtay for ſatisfaRtion a twelve-moneth, let him keep my. 
plats, if in that time | were diſproved two acres, I would have 
nothing for doing it; Whereupon he works tothe Lady to 
ſend another to meaſure it, bur durſt not let her know he had 
meaſured it; but that his reapers, and mowers, nor his ſeed ne- 
ver gaveit for ſo.much. He prevails with her, ſhe ſends ano- 
ther; he meaſures it, knowing as little of any mans meaſuring, 
as I did of Balls. Upon his account, we two differed bur one 
rood in the whole thing, which he had made ir leſfle then I 
did, by reaſon I meaſured half 5 hefford-brook more then he 
did. So 1 fav'd him 19 pounds ten ſhillings per a»n«m; which 


| ifit had been yearly payment, at ten in the hundred, as money 


was then, compound intereſt came to above 1200. pounds, 


but being half yearly payments, nine pounds 15 ſhillings, half . 


yearely, 42 payments at five in the 100, which was the com- 
mon reckoning both then and now ſtill for half a year, comes 
| to 
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to above 13 00pounds, a good Farmers eſtate. Therefore it 
behoves every man that hath, or may for himſelf or friend 
have occaſion to let or hire, buy or ſell. land or timber, nor 
ro go on other mens legs, nor to fee with another mans eyes, 
that have ſuch eaſie means to attain the skill of it themſelves. 
I make no doubt but that there are many Gentlemen,who have 
ſpent much time in the Univerſitie in Muſick, yea, and other 
ſtudies too, do wiſh at this day,(and more would wiſh,if they 
could ſee it ) they had at leaſt ſpent ſome of that time in the 
Mathematicks, whereby they'might have benefited both them- 
ſelves and their Countrey: which in commendations of it, Pi- 
ti/cus in his Preface to his book Geodeticorum ſaith , Socrates 
hunc principalem Geometrie finem eſſe ftatuebat , ut agrum pla- 
num metiri, dividerdque poſit. 1 have ſeen ſome ſpend eight 
years in learning Muſick ; if they would beſtow but two years 
in the Mathematicks , it would have done them more good, 
and they might have done the Common-wealth good. Of all 
the ſeven liberal Sciences that may beſt be ſpared, as leaſt bene- 
ficial to a Common-wealth; and for my part, 1 had rather (if 
you will believe. me ) that my feet could pace 1000 acres of 
land of mine own,then my fingers to play 1000 leſſons on the 
beſt Lutein the town, though I might have it for my labour; 
and he that is not of my minde, it's pitie, if ever he have 1000 
acres, but he ſhould change them for a fiddle.Recreation,l con- 
feſſe, is good; but I would not have it made an occupation. 
They will account it ſmall recreation hereafter to. be able to 
fay, Paſthabui t amen illorum mea ſeria lude. 
Divers ſuch falſities 1 have ſeen, but I am loth to digreſſe 
too much, Divers other falſe ways there are ; but | had ra- 
ther | were come to lay down true ways , then to diſcover er- 
rours. Therefore that we take not a falſe way to our purpoſed 
end, we will ride ſtreight on to the next town; viz. the un» 
certain ways : where we muſt ſtay a lictle, and give our pen 
drink too, thatſo we may the eaſier finde the crue way in ſuch 
uncertain ways. 
Firſt, it is no certain way to lay a great deal of land peg 5 
; itt] 


6 The Faithfull Siyvejour.  Chap:1; 


little paper, as to work by the ſcale of 32. as many do,where- 
by upon each inch of paper they lay fix acres, one rood, 24 
pole; and it is an cafie matter for a good Artiſt with good in- 
{ſtruments to fail an acre inan hundred, much more with ſo 
{mall a ſcale, and blant' compaſſes - neither is there any that 
ever Iknew uſe ſo ſmall a ſcale, that can or dare fay, that he is 
able todiſtinguiſh a quarter ofa pole, whereby oft-times there 
is fix in the hnndred got and loſt, not in a year, but in a day. 
Secondly, To truſt onely to the needle in any'graduared in- 
NTrument, as Circumferentor, Theodelete: and partly for fear 
of a loadftone near, and alſo ir is a hard matter by an ordi- 
nary needle, though of four or five inches long, to diftinguiſh 
a degree; much lefle five or ſix minutes. | 
Thirdly, For over-curions' mew ſuch as if T ſhall ſpend ſo 
rich more time then ordinary, rhat the gain or lofſe'will not 
countervail the time beſtowed on it - rherefore as upon buying 
and felling there is ſome land of 20 or 4o pound the acre. - 
ſome 1 have meaſured where every man in the rown hath hired 
the tythe communibus anxiz, fortwo ſhillings per acre ; others 
have nndertook eqs be 2 ſhillings ſix pence, others have 
fet for five ſhillings, as the Lady forri/on aforeſaid. Now I 
will not ſtand ſo curiouſly npon that of five fhillings per acre, 


acres of the other will but 4vit. | 
olity in meaſuring , ſo there may be in cafting : bur let rhe 
fame rule be the guide in both : and afthough Piri/cus bath 


fone 'exceeding tearncdly through all his book, as like a Ma- 
CE Natl well ied in the do@rine of rrian- 
gfts *: yer he that ſhaſt ſeek our his fides, baſes, and perpendi- 
fey | 

Loparithmes as fome others have raught of fare : yet neither 
Pitiſcas nor his followers have ſhewn themſelves practitioners; 
heirher of thetti ever meakursd, plocred, and'caft' 900 = in 
; ; % three 


Fines. Tangents, or Loparithimes ; or caſt chem up by - 
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three days, whereof for a mile together the ſide was as 
ſtreight as Hock/ey-brook, as the Proverb is: (for it was Hock- 
tey-brook it —_— platted and pores crook; and ſo did I 
Shefford brook alſo: and Mr. #i»gare hath meaſured 1000 on 
a day near Biggleſwade in Bedford/tire. 1 denie not but theſe 
men may Se, ih good skill in the FTheorie, bue as little in 
the Pra&ick as the Londoner, that asked the countrey-Malt- 
ſterif malt did not grow upon trees. Such a Lo»don Mathema- 
eician (perhaps) was Balls aforeſaid, a perfe&t Surveyour, bat 
never ſaw acre of land meaſured; ſo that he miſfed but 78 


Acres in 322. $ 
| CHAP. 1I. 
Of making and keeping the field-book, uni meaſurin 
" pure by the Leu” able. : 


S. x EF you intend to practiſe Surveying, make you a book 
 ., Lof a quire of govd ſtrong paper, : for folded,” that the 
. breadthof the leavesmay be in e#azo, andthe'length thereof 
| maybe che length of two-quarters, weltbound with vellum, 
Z that you may layir on yourleft armto write: and ifit be your 
# firſt book that you have filled, write on the cover a great (A). 
2%} Ifchefecond {(B). \On the third (C), &e. Then ;page your 
— firft part of yqur book (A );allbutſome:r4Jeaves it the lat« 
3 terend, on each leverall page whereof you-:ſhall:write a ſeve= 
| rallletrerof the Crofs-row in Alphabeticatorder, and fo-your 
book is ready:to-go0 to work. -; 1 Seed brig goes 


How. to chooſetheir firſt ſtanding in Paſture:gronnd., 
| _ for the plain-T able. - © | _—_ 

F. 2. As ſoon as you come into the field make a mark, . as 
fome hole with a paddle-ſtaff, or ſtick up ſome paper, or both, 
at the firſt corner youcome at; which ifit be adjoyning in that 
place to another paſture, then chooſe your ſtation or hole (if 
be pollible ) that itmay be right againſt ſome gap, gate, or 

ile 
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ſtile ( which commonly in all paſtures there are near the cor. 
ners, or elſe you will be forced to cut an hole through the 
hedg with a bill, that ſo from that ſtation you may lee to. the 
ys: os ſide of chat Froves, or ſo far as youcan, to ſtrike a 
line. But.let that hole or mark be ſet four or five foot from 
any hedg orditch, ſo that you may ſet up your inſtrument, and 
have firm ſtanding to ſee in a ſtreight line to the further ſide 
of the ground you arein, both on your left hand, and on 
your righe : ſo that you- touch not upon the hedges, nor in- 
cumber your ſelf with wood , buſhes , houſes, nor waters, 
though you are driven to go nine or ten poles off at one end 
and but nine or ten links at the other. Whatſoever others bi 
you always go parallel to the hedge, regard it not; for if you 
do fo, you ſhall have workenough till Wedneſday. What will 
theſe men do when they come at. Hoek/ey-brook 2 1t will hold 
them a week to meaſure a furlong ſtreight, and they have no 
way left, but onely to equal one place with another by ghueſs, 
neither, alas poor men | do they know which way to go about 
ro plot it; whereby though they do hit the true quantitie by 
chance, as the e man may ſhoot and hit a crow, is that a 
true plat of the fort? and who knows not but brooks, ri- 
vers, & the very ſeas themſe]ves alter in time, witneſſe Heyenlern 


illers ? and how can they go pa- 
rallel by this_whim-wham ? Be- 
ſides, that by the plain-Table they 
do plotall as they go, ſo that they | 
had need have apreat deal of fair weather, no dewie mor. 
nings: and becauſe they know neither how co meaſure nor plor 
ſuch a piece, we have not had one that hath wrote of Sur. 
veying theſe thirty years, but have been all as mute as fiſhes 


in it. 


CHAP. 
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CHAP. 111. 


How to ſet down your notes in your Field-book, and to draw 
your ſtation-lines by the plain-T able. 
Hs made choiſe of your firſt ſation, before you he- 
Lgin to meaſure,take your field. book, & on the top of the 
firſt page write the name of the Pariſh firſt the ground lies in: 
Secondly, the year and day. Thirdly, the name of the cloſe. 
Fourthly, meaſured by me, and for 7. R. contra - R. or if 
you are indifferently hired on both ſides, write #mrer [- D. &- 
D. 1. Fifthly, your dire&tour. Sixthly, your helper. And 
Seventhly, which way you went forward, whether cam Sole, 
or contra'Solem t: ( um Sole in a paſtute is, when the hedge is 
on your left hand ; contra So/em, when on the right. 

Then in your field-book about two inches fromthe left ſide 
of the leaf, draw a line with your per ſtreight down to the bor- 
tom of the leaf,and on the left fide about an inch from the line 
write A, ſignifying the firſt ſtation, or the mark you ſtand on, 
and cloſe to it on the ſame ſide, write O, ſignifying the begit- 
ning of the line , then if you intend to go comtra So/ew,med- 
fare how many links are to the hedge of ditch on your right 
hand, and ſet em dowq right againſt Aon the right: ſide of 
the line; ſo all yonr lengths, as you go in the ſtation-line, muſk 
be ſet down on the left ſide of that down-right line, and all 
the breadths on the right ſide. Yet before you go forward, 
you muſt know theſe ſeveral things. em Lp 

Prolegomena. Firſt, That always a ditch tniiſt be trieaſured 
with that ground on which the hedge ſtandeth. 

Secondly, That you never need ſet up your Table at A, un- 
leſſe there be another cloſe adjoyning, whit = are alſo to 
_ nor yer at the laſt angle : ſo thatif the grotind have 

ples, you need ſet up your inſtrutrient but at the ſecond 


and third , neither is there neceſlitie of ſetting it up at the 
Z third, if you be ſure you have meaſured all the ſtation-lines 
3 cighc, calling your Angles BCD E in order, &c, by reaſon 
* you may ſet outthe two laſt ſtation-lines of any ground-what- 
3 foever by the ſcale:and compaſſes, by tranining the _ of 
F B cfierm 
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them, and pricking the laſt, as ſhall be ſhown more at large, 
when we come to ſpeak of meaſuring by the chain onely. 

Thirdly, 1f.one,of your fides be buſhy, woody, watery, &c. 
that you cannot come at the hedge for: fuch. things, leave rhar 
for f & taſt, ſo that it be a ſtreighe fide; for your plot will give 
you that ſide: ſo that, if you bave done all right thitherto, 
you..cannot fail in that, neither need you meaſure it, ſave for 
rriall ſake... ._.. oy 


;-Fourthly, Yeu muſt know, that whereſoever.you! have two 
cloſes to be meaſured joyniog cogether, the ſtation-line in one 
cloſe ſerves alſo for the other, and the additions in one cloſe 
are the ſubtraQtions fromthe other. 

Fifthly, If. a fair plotin colours be required, you muſt till, 
as ypn ,$0{4n, your ſtation-lines, rake noticeand fet down it 
your field, book: all .Churches, houſes, rivers, ponds, £Ates, 
ways, paths, ſtiles,arbors, wind-mills, great ſingle trees, woods, 
&c, which fall within compaſſe of yourplot or ſquare, and 
ſet them down.in-your diſtance from the ſtation-lines. If they 
be not.on the ſame fide of the ſtation-line that the hedge is 
on, mark them with a.crofle, and draw them all ; in your fair 
plotin proſpeive.intheir proper colours, with their manner 
of ſituation, Eaft or. Weſt, North or South, and your needle 
many of your 'in{truments will help yow always, making the 
North-fide of your ptot:the over end, as you may fee in-plots 
of countreys ; and at the bottom ſetting a ſcale of poles beau- 
tified with compartiments, and a pair of compaſles ; but your 
ſcale for this plot may (if the ground be very large ) be ſmaller 
then that you meaſure by. 

Sixthly, Before, you begin 
ſcale, wherein you are to:conſider the bigneſle of the grgu 


- the, bigneſſe of your peper , and the price: or value of the j 


ground, and whether,on purchaſe , or hiring, and that for a 


longer or ſhorter time; yet howſoever it is good, though it be 4 | 
upon letting, not:ts be too careleſle in it: for I have been im- Þ 
ployed upon letting between Sir John Crofts and Sit 1#iliam | 


Br pers, yet before they concluded, they agreed on a purchaſe 


muſt make choiſe of your 4 


by 


ale 
by 7 
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by the acre upon the ſame meaſure , therefore I ſeldome mea« 
fure upon purchaſe with a ſcale more then 8, neverabove 10 in 
the inch; nor upon hiring ſeldome above- 10, riever above 12. 

Seventhly, Before you begin, 'you' muſt confider wheres- 
bouts of your ground you begin, that ſo turning the lengrh of 
the Table to the longeſt way of the ground, and beginning at 
the like place of the paper as you-do on the ground, you may 
(not taking too ſmall a ſcale ) lay all that ground: upon that 
ſheet of paper, or (ac leaft) all that you can meaſare that day; 
for it is ſornewhat troubleſome to ſhiftyour paper in the field, 
or to fall beſide it for a piece of a cloſe; for which; if you do, 
we will give you theſe five remedies. 

I. If it be but a ſmall matcer, and preſently comes on a+ 
gain, you may lift apthe rulers; and chat paper whiclrthey 
hold done cut irſ{o,that ſo 'much as you need may lie upon the 
rulers. 

2. If that will not be —_— , you may make your 
ſtation-line that you-came;or elſe do come on, ſhorterthen in- 
deed it ſhould be by 16 or 20 pole, taking 'the next angle upon 
the ſame line as if it were the- end of it; and then making a 
new plot at home, your own reaſon wif dire& you better then 
I can ſhew it : for it is eafter perceived upon tttall inthe field, 
then exprefſed by word or ſcheme ; but then you muſt lay 
down none but ſtation-lines and angles. - 

3. The:moſt common help char Surveyours uſe 'is to re- 
move the paper nearer one end of the Table;' and then with 
apiece of mouth-glue, which they uſually carry with them, 


Z they glue on what paper they think they ſhall need, and then 
2 faſtenit down with the rulers again. £35 D371 


4. if your plain-Table de atfo a Pandoron, or have a ſemi- 
circle,or aQuadrant, you may at any time,cither in chis caſe of 


3 caſe of moiſt weather, take off your paper, and' help your 
4% ſelf thereby, as ſhall be ſhown hereafter. - 


5. By the chain-onely and your field-book , whereof alſo 
hereafrer 1n its place. | 
- Eighrly, Before you begin you muſt know, that both at the 
B 2 begin- 
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beginning and-ending of everyſtation-line, and every crook 
of the hedge, both inward and outward, you muſt meaſure the 
neareſt diſtance. between the; ſtation-line- and the hedge ( for 
all breadchs muſt cur the.ſtation-line, ſquire-wiſe.) and lo-make 


© 
w 


OBAS hr angles at the:ſtation-line; and thar is the beſt way : 
and fo.d 


-and fo doing, all thepieces on the-,out-lide the ſtation-line 
. will be either reQavgle triangles, or.elſe compounded of an 
oblong Ando trrtangle triangle : the area of both. which is 
found, by,adding the.breadch at both ends together, and rake 
t of ix for the common breadch, which mwkiply by the whole 
length, . and, you. haye the content... And ſometime your beſt 
way to finde the ſhorteſt diſtance into an angle, is to ſet up the 
Table right in. the ſtation-line-: if ſtanding ac the fore-mark 
you ſee by.the edge of. the Table the backer mark, and then 
ſtanding at re acker.end you ſee; the'fore-mark, then are 
you right in the line.-1f now withall one or both of your 0- 
ther ſides look right into the angle, then are you right, And 
|  beentred into. your field-book, which fait 


— + 


> 4 
*. 


ngle, nd'ſo-make ſcalenumt 


& 


ecrtain, and asks more labour, .. 
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' Tenthly', Whereas you muſt have-ten ſticks abont a foot 
long apiece, whitled and ſharpned at the great end, let two 
take the chain, one at one end, the other at. the other: ler the 
former take the ſticks, and let hin be lure to-lead ſtreightin 
the line, which for . his guide therein he bath theſe helps. 


Firſt, he muſt always be right in the line with his two marks How ro 
before him; till he comes at the firſt. Secondly, after he: is /*! 'herm= 
comeat the firſt, ler him every time he ſticks down a ſtic 
look backward to ſet himſelf right in- aline- with thoſe: two. jj, 


And- thirdly , if there-be- no 'middle-man, let the hindmoſt 
— at A guidethe foremoſt right-ina line-ro B; and: af- 
ter the firſtchains length,let the hindmoſt guide the foremoſt, 
and the foremoſt the hindmoſt: for if the hindmoſt ſee the 
foremoſt right in- a line between him and B , and the fore- 
moſt ſee the hindmoſt right in- the line between him and A, 


| then arethey both in the right line between A and B: Then, 


to go forward, let the foreman take all the ſticks , and tell 
them at the beginning at each change, and at the end ( for the 
moſt common miſtake is the loſing or mis-telling of a ſtick) 
and carry alt ſave'one in his left hand, and that one--and the 
chain in his right,;and let him go on ſtreight in his ſtation-line, 
not looking behinde him-till he feel the chain check him, then 
ftick down that ſtick, and away as faſt you can run,and as you. 
g0-ſhift an other ſtick into the right hand ready to ſtick down 
again, In_the-mean time- the: hinder-mao, firſt holding the 
chain in his right-hand at A, let him look the chain, be: not 


_ tangled, and awzy ontill he come to the ſtick, and then clap- 


ping hisring of the chain to the foreſide of che ſtick; let him 
take it up with the ſame hand hecarrieth the chain, and. away 


' after his leader. And\when the ſticks are all run,and that chey 


are-not yet at the end- of thar ſtation-line , let the fore-man 
run-one chain more, holding. ſtill the ring in his hand; and at 
the. end thereof. ſet his-toe, there ſtanding ſtill; and let the 
hinder-mantake upthe tenth ſtick, and hold that ſtillin one 
hand and the other nine inthe other; and deliver the nine.to 
the fore- man, ſetting his toe to. the. fore-mans; Pore, the 
| | | B 3 _ fore- 


right in a 
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fore-man tell the nine, and, if they be right, away; if not, you 
moſt meaſure all tharcourſe again; and ſeek the ſtick; for you 
know not which of youdloſtirz and ſo'going to the end of 
that ſtarior-line;, oriwicthin ſombch of the end of ir; - that 
you may haye libertie toſerup the Table, 'and' ſee to the fur- 
-ther end of the next ſtarion-line, as you did at A, without 
any” incumbrances; which, if you work by a diagonall ſcale, - 
may bein any place-; but if by a plain ſcale, you: had beſt to 
have it at ſome even poles; and becauſe: by Gexther's. chainof 
an hondred finks(which'is the beſt way) you work not by the 
diagonal! ſcale; by links, bur by the foor chain, by the decimall 
ſcale, and by poles, and parts of poles. Set that length in your 
note-book, on the left fide of the line, cloſe by the line,and a 
Bright under A;andion the right fide the line write, [ farron}]. 
Thenigo:on ſtillin the ſaid line, till you cometo the out-ſide 
of the ground, "which in paſture will always be beyond -the 
. Ration; butin woods ſhort of it. Set down'that length alſo 
on the left hand, and the breadth from the ftation-line at the 
end thereof, to the hedges you came by onthe right , -and 
then draw a line crofle over your book, and ſo at the end of 
every other ſtation-line. But'you mult nor forget, that all 
along as 'you come you take (as I faid before ) the breadths 
from the ſtation-line to the hedge, both at the/beginning and 
ending, and every crook both inward and outward, with their 
coirdotnipt lengths, and to ſer themidown as afore. Alſo,if 
a fair plot in colours be required,ie will be needfull to ſer down 
the'true lengths of each Rtation-line to every mans hedge thar 
ſhoots upon your plot, befide the ornaments, rhat you may 
ſhew part of their -corners, as 'alſo in caſe they are their 
groants that imploy you im it. And ſometime alſo, if you are 
to meaſure two is 'beihg together, and:rhat you would 
comeforthnpon'thar point im the Nation-line, ir will alſo be 
needfall ro fer it down in your note-book , and often ſave 


* 


labour markingit with an X. gift: 
. Now if, you begin'ar A, and have tw cloſes lie there toge- 
therts be meafered, then take vpyour Table there, and ba- 


ving 


— —— 
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ving- turned .the Jengeh of the Table to the length of the 
ground, and proportioned the A of your Table to the A of the 
ground, fet up your ſights with the ruler upon the Table, and 
| having ſcrewed irfaſt, rurn-them upon the Table, rift you ſee 
the mark at B. Aﬀfo fee ſome mark in the clofe adjoyning on 
the further ſide, or a mile beyond : and becauſe 1 fee juſt 
there begins a triangle on the righc hand, which falls ſhort'of 
the lengrh of the-other line, therefore'F draw a third ftation- 
line fon A; repreſenting he right-fide line of that triangle, 
ſo I leave that clofe til}'{ have made an end: of the-other, 
ſo having drawa my line AB,I go to meaſuring it by Gexther's 
chain, andT finde at O of the line AB are five links to the 
hedpe, 1 enter them as afore, At 2co. I croffe a path, which I 
enter next 0n the left fide; but becauſe there is no crook th the 
hedgeright againſt ir, therefore Ttake no breadth, but write 
(path-gap.) At 437. the breadth is 60, I ſet them down, be- 
cauſe here is both a crook,and rightagainſt the parting of two 
cloſesthat ſhoot upon this: thirdly, ir is right againſt a gap ro 
come out from the further end-of the firlt line in the ſecond 
cloſe, whereby meafaring that and 75. links of another tati- 
on-line, and fetting'up the Table twice,that ctoſe will be mea- 


- ſured, as ſhall be ſeenanon : fourthly,it will be a good place to 


make choiſe of, ta ſave us fome fabour in teaching to meaſure 
by the chain onely, as ſhall be ſhown inir's due place. Hence 
F go onto 900. there 1 chooſe my next Nation ; both becauſe 
if I do go further, my next ſtation-line,B C, witlbe incorhbred 
with the hedge, as alfo I ſhall have no ground to fer the Ta- 
ble on; but here I take no breadth, being the hedge goerth out 
freight to the end : onelyT ſer down goo ſtation} and then 
meaſure flreight-o0n to the out-fide' 907; where the breadrh 
is 8: fo Ter down 907.” orrithe left hand; and 8-0n che-vight, 
61, that is, without the ground. - Then having finiſhed'A B, 
1 ſttike a line croſle the book, and ſet up my Table:againat B, 
and having made cho6iſe of my-ſcale /'which 1 made no fe of 
el this ſecondiſtation;1 take of-900\wirh my;compaſſes from 


the foals; and" ſerit inthat firſt ſatioisHnefrom:A, where! I 


make 
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make a prick, and a little roundle round about it, as alſo at A. 
And here I write B; and now that which was forgotten at A, 
do-now: viz,jone thing was, to take notice what degree the 
South-end: of the needle bore upon at A: for if there be no er- 
- rour, it will bear upon that degree quite through the plot, 

unleſſe youremoye the paper. And a ſecond thing is,if youare 
to give ira fair plot in colours, it will be needfull to ſirike a 
meridian-line through the plot,unleſſe you lay the North-end 
of the needle upon the Flowre- de-lice, which , in caſe a fair 
plot be- required, I confeſle, is the beſt way : for ſo you ſhall 
draw your plotin the field according to the four windes, 
whoſe borders ſhall be parallel to the edges of the Table. 

Now having. fet up: your- Table at B, lay your ruler. with 
ſights upon the line A B, diretly placing your ſelf between 
the Table and the end of the line, and: your face-toward A, 
in ſuch a poſture as if you -were. diſcharging a musket, and 
winking -wich one eye, having both your hands an the two | 
corners of the Table next you, turn the Table till through the 
ſights you ſeethe mark at A: then ſcrue the Table faſt, that 
it turn no more, and turning your- back to the hedge.you | 
came by, having propounded to your ſelf another mark to go 
to atthe further ſide of the ground, by the-next hedge-fide, 
as you did at A, lay your ruler cloſe to the prick B, with that 
end next you, and keeping one. point of. your-compaſles, or 
- needle, or ſcriver, in that prick with your right hand, and the 
tuler cloſe to it, lay your left-hand, being ſpread, upon ic, and 
turn the further end of it, till through both che ſights you ſee 
that mark at C, 8nd then holding it. ſtedfaſt with your left 
hand (draw; that ſtation-line BC alſo. Now if when you 
. were.at A, you had ſet. upa mark, at C, andanotherat.D, 
and ſtroke A C and A D:: and thus: now alſo-you had bere ac 
B ſtruck--B:D, as-well, as B C, being the cloſe hath but four 
angles; you-need not haye'ferup your Table any more, no, 
though you had but: truck AD, nor yet have meaſured any 
more of ;it;:if.you be ſurethe hedges be alltreight, ( which 
is ſeldome ſeenin antient_incloſure.) and thatthe marks at.C 


and 
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and D be ſet juſt in the angles. This way, IconfÞ; is ſome- 
thing quicker then to: go round about, but net ſo exact: yer this 
way one MF. Sheppard of Maldon in Bedfordſhire uſed, who 


formerly: was my Scholar, and whoiought Redb4r»-Parſonage * 


in Hartfordftire; letting every man his tythes at two ſhillings 
per acre communibus axis. He took me along with him, and 
each of us a plain-Table, and finding almoſt all, four-corner'd 
cloſes, and ſtreight hedges, we meaſured but one line in each 
ground; And indeed, where breadth and lengths are near 
equal, there will be no great danger; but where there is much 
odds, they will make fuch acute angles, that there will be no 
cruſt to them, the lines ranning ſo one in another, as it is hard 
to fay where they cut; and there fore ſuch as have ſtufft their 
books with ſuch whim-. , 

ſies, ſhall give me leave 
to laugh at them. Some 
ſhew how to meaſure 
the depth of a Well(but 
that is not well ) bythe - 
plain-table;others teach - 
eo meaſure a piece. of 
cround at two ſtations, 7 h 
9. 0r 10 pole aſunder, 
in the middle of the ;- 
ground; but there is ne 
cruſt co any | of thoſe 
ways, that give ſuch a- 
cute _— Lee the calk 
of never ſo many ways, 
this one way :of goi 
round is inſtar. ownium. - 
Whether they take the 
line A Bor CD in this 
firſt figure for their ſta+ ' 
tion-line,' they ſhall ne- - 


ver make good work of it, And wh bf: oy | E "—_* p 
$gure as the ſecond? C they do in 


Icon- 
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make a prick, and a little roundle round about it, as alſo at A. 
And here I write B; and now that which was forgotten at A, 
do-now: viz,jone thing was, to take-notice what degree the 
South-end:of the needle bore upon at A: for if there be no er- 
- rour, it will bear upon that degree quite through the plot, 
unleſſe you remove the paper. And a ſecond thing is,if youare 
to give ina fair plot in colours, it will be needfull to ſirike a 
meridisn-line through tbe plot,unleſſe you lay the North-end 
of the needle upon the Flowre- de-lice, which , in caſe a fair 
plot be- required, I confeſle, is the beſt way : for ſo. you ſhall 
draw your plotin the field according to the four windes, 
whoſe borders ſhall be parallel to the edges of the Table. 
Now having. ſetup; your. Table at B, lay your ruler- with 
ſights upon the line A B, directly placing your ſelf between 
the Table and the end of the line, and: your face-toward A, 
in ſuch a poſture as if you were diſcharging a musket, and 
winking-wich one eye, having both your hands gn the two 
corners of the Table next you, turn the Table till through the 
ſights you ſeethe mark at A: then ſcrue the Table faſt, that 
it curn no more, and turning. your: back to the hedge-you 
came by, having propounded to your ſelf another mark to-go 
ro at the further ſide of the ground, by the next hedge-fide, 
as you did at A, lay your ruler cloſe to the prick B, with that 
end next you, and keeping one point of: your.compaſles, or 
- needle, or ſcriver, in that prick with your right hand, and the 
tuler cloſe to it, lay your left hand, being ſpread, upon ic, and 
turn the further end of ir, till through both the ſights you ſee 
that mark at C, 8nd then holding it- ſtedfaſt with your left 
hand draw; thatſtation-line BC alſo. Now if when you 
| were.at A, you had ſet up a mark, at C, andanotherat.D, 
and ſtroke A C and A D: and thus. now alſo-you had bere at 
B ſtruck-B:D, as-well, as B C, being the cloſe hath but four 
angles; you-need not; have ſetup your Table any more, no, 
though you had bur: track AD, nor yethave meaſured any 
more ef.;it;:if you, be ſurethe-hedges be all.ſtreighr, ( which 
is ſeldome ſeenin antient incloſure.) and thatthe marks. at C 


and 
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and D be ſet juſt in the angles. This way, I confÞ, is ſome- 
thing quicker then to-go round about, but net ſo exact: yet this 
way one MF. Sheppard of Maldon in Bedfordſhire uſed, who 


formerly was my Scholar, and who'ought Redb4r»-Parſonage * 


in' Harefordſtire, letting every man his tythes at two ſhillings 
per acre communibus axnz. He took me along with him, and 
each of us a plain-Table, and finding almoſt all, four-corner'd 
cloſes, and ſtreight hedges, we meaſured but one line in each 
ground; And indeed, where breadth and lengths are near 
equal, there will be no great danger; but where there is much 
odds, they will make ſuch acute angles, that there will be no 
cruſt to them, the lines running ſo one in another, as it is hard 
to ſay wherethey cut; and there fore ſuch as have ſtufft- their 
books with ſuch whim- FP ; 
ſies, ſhall give me leave | 
to laugh at them. Some 
ſhew how to meaſure 
the depth ofa Well(but 
that is not well) by the . Z__ 
plain-table;others teach ©: - 
eo meaſure a piece. of 
Sround at two ſtations, 
9. Or 10 pole aſunder, 
in the' middle of the 
ground; but there is no 
rruft co any of thoſe 
ways, that give ſuch a. 
cute angles, Let'the talk 
of never ſo many ways, 
this one way :of going .- 
round is inſtar ownium. - 
Whether they take 
rag gr bop i 
fort eir a- | 
tion-line,: they ſhall ne- - A 


ver make good work of it, And whar will ey doin fach 
figure as the ſecond? C they doin £ 


Icon- 
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- I conſe, in ſuch a caſe” as the third figrire, -if there be a 
trapezinm on the out-fide of my ſtation-line, fuch as GD E 
F; & ſuppoſe my ordinarie-ſtation-line-to- be A B, ſometimes 
Euſe this way. Right againſt the hedg'C D, I ſerup the /Ta- 
ble at. A,and having placed: the Fablein bis rigtit-ſituation, I 


_ ſriketheſe three lines, AD, A E, and AF; and then meaſure 


on from-A to B, and then ſet up-again, and then again I 
ſtrike B-C, BD, -and BE, - and:-never meaſure any of thoſe 
ſix. And after the'fame manner, if I have-a:good large trian- 
gle onthe ourt-fide of :my. ſtation-line, 1f my ſtation-line be 
one ſide thereof; But in this cafe, when 1 -come at: home, if - 
I determine to-keep.my-note-book and to draw a plot of it 
20 0r-30 years after; I then draw the like figurein my field- 
book in its. proper place, with the length of each line, and 
the ſcale I wrought by. 2 og we Hotty 354] 

I once was asked by a famous Mathematician (but I for- 
bear to ramehim) what inſtruments I uſe to meafure by? I 
told him, ſometime by the plain-Table, ſometime the Theo- 


| delete, ſometime by the Quadrant, &c. Quoth he, "There is 
a deal of lumber indeed: Vle carry nothing but an high: ſtool 


a fie'd, and with two ſticks a croſs:Pleftand upon that in 
the midſt of the field, and take the diſtances to-every angle, 
and Fle meaſure three acres to your one.-:I gave him-his ſay- 
ig: ri/um tencatis amici, but truly Icould not. But-let us 
to our work again. Having now at your flationBdrawn alt 
the lines you will draw, and drawn'a ,line croſs your 1fteld- 
book, g0 on to\meaſure-the Rtation-line'B C, where: the 
breadth at ©:\is the fame which was your diſtance in youraſt 
ftation-line between 900. the ſtation, and 907 out: vis. 7. 
fet it down on the righe-fide of the down-right lineunder the 
overthwart line in your book, and ©. inthe left-fide; then;go 
ON at 200 ©. at 350*O-at 560 4 /quare ffroke into the' angle 
30. at 563 a ftation GC 568 out. Now having finiſhed this line, 
take again the diſtance between B C, 563,upon the ſame ſcale 
you took your 900, and ſetit on your: plotifrom B,-Then if 
you did:not ſet upiag A, or if youdid notdraw the line D we: 
wy f ; $ D 71 Sn W 
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when you were at A," butthat- there wants two outſide-lines 
to draw till, then ſer up your Table again at' C, and laying 
5s ruler ,on.the: line BC, turn” the Table till through che 

ights yot ſee the 'mark- B, which if you do; then ſee if the 
South-end of the needle do ſtrike the ſame degree it'did:at A 
and'B:if not, there is fome fault, which moſt commonly'is in 
ioofires line ſave one, and muſt be reQified before-you' go 
fare p/* 7 : wy ; ; #; , 
--- But there'is a ſecond way of triall- infinitely better, which 
is this;- Havipg placed CB line right upon! B, lay your rules 
upon'the twopricks'C'and'A,” if then through the fights: you 
fee A, all'is right; if there be a fault, it is commonly in the 
length of the laft ftation-line' ſave one, which if you came 
contra Slew, and your ſights look on the left hand of A, your 
book is more then your plot, & vice vex/A. If you have re- 
Qified it, ſet out your next: ftation-line C D, and meaſure as 
afore,, and ,make your ſtation, if you can ſee A, at the very 
end, and can go free from all impediments; elſe make it ſhorr 
as afore. And then begin to meaſure that C D line, having 
drawn a line croſs the book, ſay at o, 5.at 200 40, at 200 
IO, at 656 oxt ,/tation. 12. \Where you lee, becauſe | need not 
. to ſet yupmy Table any more, for there is but one line more to 
meaſure;thereforeT drive. the ſtation-line CD to the very out- - 
fide; fo I take the whole length of the line where my breadth 
is 12, This length'625' I ſer on the plot from Etro D,; where 
I make a prick within a little circle, and write D: then beforeT 
meafurethe laſt line D A upon the ground, I meaſure it firſt 
upon the plot, ſetting one foot of the compaſlesin D, and the 
other in A; and then applying that diſtance to your ſcale, that 
.will give you thetrue length of the line D A, before you mea- 
Fre it. So that when you have meaſured it, if the line on the 
plot and the line on = ground agree, then all is right ; and 
this we call the true ſhutting. of a plot, which if it agree with- 
in a pole, or 20 links, moſt Sarveyours count it well fhut : I 
think it too much, neither do T remember that ever I miſſed ſo 
much; inall my life. 1 once _— a wood called Hoyer 

| 2 woo 
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wood in Latox-Pariſh for. Judge (rawlcy, where one Maſter 
Lawreuce was my Antagoniſt for S*. Robert Napier: he puts me 
to meaſure it, and he goes oy and takes the angles as I drew, 
and ſet them down in his field-book; bur ſeeing that we were 
forced to: make 14 ſtation-lines , and hilly ground. too, he 
offered to wager five ſhillings, that I ſhould not ſhut within 
| five pole ; I offered to acceptit: in regard whereof at the laſt 
ſtation, I giving him the diſtance on the plot, would needs ſet 
my Table to try what hopes that gave me,and finding it ſtroke 
right upon my A, I then offered co take his wager, to ſhut 
within a yard; but I miſs'd not a foot. We two had been four 
times Antagoniſts for the ſame men before, one after another, 
and our greateſt difference was never but five pole ata time in 
fixty or ſeventy acres. _— 


eAn E xamples 


We will give you now an example of the Field-book, and 
plot of three cloſes lying together , partly reall, and . partly 


ſuppoſed. 
(hefterton, Cambridgeſtire, June 21. 1656: - - 
Meaſured by me G. A. three cloſes, called (hnrch-cliſes, 
I for A; B, Jobn Damport for (". D. upon purchaſe, S.LZ. di- 
retour, 1 begin with the Eaſt-cloſe at North-Weſt , going 
contra Solem. | - 7. 448 


Chap. 3- -The Faithfull Surweyaur. 21 
Links 1n Links in Subtenae. 
length. breadth. c x |674 
A 05 DX 
200A path.” .., |N.W. cloſe enters at 5 from A 
X right a- 435 00 14137] Weſtward. 
Saint a A parallel by the North hedge 
- Yue: 1h Det > ern of 15.next ſtation-line A E:-: 
L\ hs "1, HEY ſtation : Next ſtation- -line.-AFG. 
| 3, 2 Il 7__:: 15742A old / - * 
EIS 07 F F - 650(50, ſtat-lin. FE 
; I00(0 359G 825160 .' 
j * 3560 ' ©0000 850]Jout O. 
EL 560jjmo angle 30. 315] "GX 1 | 
4 \C : 563|ſtation ' Turn South. 
i h . q 568 oO our 1206 2 30 
2 \\ Ve O'5 ED 75125. 3% cloſeen- 
; 200/40 ... 43 NaT; ter 
| 200/10 theſe 2 breadrhs| ? cloſe _- 25 x oc - 
zre both in! one place, 40025 
D 656} out. ſtation IO, 4560, X 900 
A 00 1200|140 
$690 0000 I 500 200 ; 
; 740,meets A NI v 1837H 1550ſſtation, : \ 
4 745 out. the NJ W. cloſe] 1575|our. ' 
F- enters. _—_ | 
; all the "my 40346 ; 00/160 
þ | " 800;ſtation 56 
3 «6h 95 6[Out-- ©. ni 
1 *y olI56 _ 
þ 3co 60 
: 860 againſt C 
F ' 2340/qut ©.4gainſt X 
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make in ſtead of that line TL ? T.ikewiſe we muſt make three 
for C D; yet theſe are nothing to Hock/ey-brook. 

Beſides, in working this way my ſtation-lines cut one ano» 
ther more perpendicular. then any other way whatſoever, 
which is much to be regarded in working by the plain-Table, 
The onely way to take an acute angle, is with graduated in- 
ſtruments to take the quantitie of the angle, and to calculate 
itby ſines and tangents by the doEtrine of triangles; but he that 
goeth that way to work , may chance to meaſure ten acres, 
whileſt another doth an hundred. Adde hereto that I can 
more eaſily ſee every crook in the hedge in going round, then 
any other way. 


CHAP. IV. 
Of plotting at hame, and of ſeverall ways. 


II thar uſe to go parallel to the hedges do ſeldome uſe 
any field-book, but plot as they go by the plain-Table,be- 
cauſe they ſuppoſe themſelves to go in the hedges, and there- 
fore allow a parallel from the hedge; but if at any time they 
cannot go parallel, by reaſon of houſes, waters, buſhes, or the 
like,then they are much troubled, and muſt of neceſlicy plot as 
they go, for want of a field-book: whereby they ſpend much 
more time abroad, both they 8 their helpers, then they need, 
& which they themſelves might do in half the while at home; 
beſides that, the leaſt miſt drives them our of the field : for 
though they could meaſure by the chain onely ( which Iam 
ſure was never heretofore publiſhed by any, but hath ever bgen 
thought a thing impoſſible to plot and prove a plot by : of 
which (God willing) hereafter ; ) yet canthey no way help 
themſelves for want of a field-book alſo; the: form whereof 
being already laid down unto you, together with the plot to 
which it belongeth, being-eompared together will dire& you 
better then many words , yet becauſe 1 defire to make all 
things ſo plain, that we may be ſure you can ſtick at nothing, 


| wewill lead you through one line, and then turn you foot- 
looſe. . | Firſt, 


- i $ YT 
$M Y 
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Eirſt therefore, if you have not yet done in the field,and the 
weather ſerves, & your helpers are ready, then take your plot: 
off your Table, and cover it with a new ſheet of paper and a- 


way into the field , loſe no- time there , eſpecially if you are 


far from home; for you may plot &caſt at all times at home, 
but you cannot always meaſure in the field. But if otherwiſe, 
then take your Table from his foot, & the ſocket from the 
Table & your plot till upon it, lay your field-book before 
u, and take your fcale and compaſles in your hand, and 
egining at A, both of your book and plot, feeing 5 (which 
Ggnifies 5 linkes-in breadth) js right againſt A on the right- 
ſide of theline, and that you go contra Solem, which gives the 
hedge you go by to B on the right hand; therefore take thoſe 
5 with your compaſles from off the ſame ſcale you laid down 
your ſtation-line-by, and ſet them from A to the right hand, 
which although you work by a ſcale of 8 or 10 in the inch, 
you" cannot take-with your compaſles, therefore ghueſs ar 
them, and then make a prick. Next take with your compaſles 
your next length on your left hand, which is 200, that ſet in 
the ſtation-line from A, that is ſet one foot in A (as you muſt 
doe likewiſe with all the other-lengths) and the other where 
it falls in the ſaid ſtation-line toward B, but becauſe there is 
nocrooke of the hedge, either inward or outward, fave only 
the path, which ſhewes that there you cro{s'd the path, there- 
fore onely draw a ſtroke, or two: if it be broad, croſs the 
ſtation-line. Then take your next length 435 and ſet it likewiſe 
inthe ſtation-line from A towards B, and for that right a- 
gajaſt ic you have 60 breadth, therefore take 60 and ſer on 
the right hand of your ftation-line, and becauſe I ſee alſo 
(hedge ) it tells me that a parting hedge of twocloſes ſhot 
right againſtthat 60, therefore 1 give a little touch with my 
pen; tijl I come.to ſet ont the reſt of itin the other cloſes. 
My; next length, being my ſtation-900 B, is (et out already. 
Laſtly, becauſe my-laſt length is 907, that is 7. beyond 900, 
and that the breadth againſt it is 7 alſo, therefore take 7 with 


your compalles, and ſet it both forward and on the right-ſide, | 


and 
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. and thus have you pricked out the hedges againſt this ſtation - 
| line. Now you muſt draw lines with your ſcale and compaſles 


from pricke to pricke, and then with ink : ſo theſe parcells 
between the line and the hedge muſt be additions to that 
within the ſtation-lines to this firſt cloſe; but ſubtraRtions from 
the other where one ſtation-line ſerves to two cloſes, as that 
partof AB from A to 435 doth both for this and the next. 


CHAP. V.. 


Of calculation or caſting up. 


he figures or parts to be meaſured are either ſquares, ob. 
longs,triangles,or txapezias,ſuch as are compounded of an 
oblong and a triangle. For the ſquare, and the oblong, one 
rule may ſerve both, viz. multiply the breadth in the length. 
Triangles are of divers ſorts, we make uſe onely of two the 
rectangle and the ſcalenwm, the retangle without the ſtation- 
lines, che /ca/enxm. within. For the retangle and rrapezium 
one rule will ſerve both,at leaſt thoſe :rapez a. which have two 
right angles at the ſtation-line. Add the breath at both ends 
rogether, take half. for the common breadth, 8 multiply it by 
the length theſe breadths and lenghts our book will give us. 
For /calen#ms within the ſtation-lines the way is thus. Look 
how many angles your ſtation-linesdo make,fo many triangles 
will there be ſave two, by drawing diagonal lines from corner 
to corner; theſe diagonalls are fitteſt for your baſes: unleſs 
if it be a ſingle triangle, then commonly the longeſt ſide. 
Take the length of your baſe therefore with your compaſles, 
and apply it to your ſcale, and whactit gives ſet it down, take 
alſo the ſhorteſt diſtance between the angle oppoſite to thac 
baſe and the baſe ir ſelf, apply it alſo to the ſcale, and wha: it 
gives ſet down alſo; now take half: the baſe and all the per- 
pendicular, or half the perpendicular and all the baſe, and mul- 
tiply one by the other , ſo have you the content of that trian= 
gle. But commonly where there are more angles then three, 
one baſe will ſerve two triangles ; and add both perpendicu- 
D lars 
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half 15 is 7, as here you ſee. 435 
Then again take your laſt length 435 out _ 3 

of $07 ( for you have no breadth at 900) | 870 

reſts 472, the length of 'that rrapezium, al- 1305 

ſo add your two breadths, 60 and 7 toge-  - 217 


ther make 67:( for every middle breadth of : 
each —_— muſt be twice added,ſave —F_ 

where you have two ſeverall breadths fall in one place, as in 
the line CD, where you have the length 200. twice together) 
the half of 67 is 33 3, by which multiply 472, facit 15742 
to be ſet againſt the latter breadth 7. Then go to the ſecond 
line B C, where the firſt length is 100 , the common breadth 
3 3 gives 350, and ſo go on according as the example gives: 
then if you add all thoſe primes or ſquare links into one 
ſamme, you ſhall finde it to. he:403 46, that keep till you have 
caſt up the triangles within the ſtation lines, and likewiſe all 
the other ſlabs. Therefore I draw a diagonall fromA to C, 
which will be the baſe to both triangles, and half the length 
is 504.. the perpendicular falling from B is-5 14, that from D 
is 494, the ſumme of both is 10c8. then thele - multiplied, the 
ſumme of both perpendiculars by half the baſe, or the whole 
baſe by half of them, it gives 508032, which added to the 
ſumme of the borders 40346, it makes that firſt cloſe to give 
548378 ſquare links in, all; - Now to bring theſe links into 
acres, you need but onely cut off the five right hand figures, 
the reſt to the left hand are acres, viz. five acres: the reaſon 
is, there are 25 links in the length of a pole, that ſquared gives 

625 ſquare links in a pole, and that multiplied by 160 4 the 

poles in an acre) gives . 100000 links, by which divide your 
ſumme of your links, or forthe five cyphets cur off five pla- 

ces, the reſt are acres ; and the five ſo cut off are the' numera- 

tor of a fraQion of an acre; whoſe denominator is i cooo0. 

So 548378 gives five acres. 

Now to bring theſe five figures into poles, you may either 
divide them by 625 the primes in a pole: or elſe multiply thoſe, 
two of the five next the left-hand always by ſix, and ſet them 

D 2 a place 
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a place nearer the right-hand, and then add thoſe two which 
you multiplied, and the two which areunder them together, 
and increaſing them ſo many unites as are fixes in the next 
ewo, and you ſhall have 7 pole and 25 3 links. | = 

If now that when you have'caſt up'a cloſe yon have more 
then half 625 primes remaining ; ordinarily it. fs: accounted 
for a pole: if leſſe, chen for nothing. But if you have more 
cloſes adjoyning,you may reckon it with the next clofe. Sup- 
poſe your ground hath the out-ſide of this form, whoſe ſtati- 
on-line is A D, you may ſet it down in: words: thus in your 
note-book. At A itis 10 tothe brook from the ſtation-line 


©, at B where I have A| Oro Ds 

whey 20 pole in the BY 2d afarchie EIEAS 
ation-line , there; | q a_oE 00 

is a ſquare line toa CG | 3010 I us. Os 

crook ſtroke with D MN wn ir 

the edge of the table, & 

in which at 150n the SY 

left hand is 20. at 28 V > 4d 

1s 25 on. the. left 5,5: x | 

hand, and 15 on the BB. et JL 

right hand, at 44 is | O+ 

28 on the right hand, 


at 56 is 33 ontheright hand, at 70 is ©, onthe left, and 30 
on the right hand : .then at 30 in the ſtation-line 15 10, at 
which 30al(o.I ſtrike a ſtation-line forward, which when T 
have ſtroke it, I finde the fore-moſt acute angle by my ſcale of 
chords to be 70 degrees, that alſo I enter in my book: by 
help whereof and a. diagonal line from angle to angle, I can 
draw the plot of any. ground, though many years after, with- 
our going to it 4 un SE dS oy big > 25538 x) pe EL 

And after the ſame manner you may plot and ſet down fin- 
gle lands in the common-field, or acloſe that is narrow and 
long. 
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Y CHAP. VI. 

4 Of meaſuring a Wood. 
3 He difference of meaſuring a wood and paſture is in theſe 
; two things: Firſt, in paſture you meaſure on the in-ſide,” 
but woods on the out-fide. Secondly, in paſture all your e-a- 
pezia are to be added to that within the ſtation-lines, unleſle 


your ſtation-line be in the cloſe adjoyning ; but in this to be 
ſubtracted. 


| EHAP. VILE 
Of dividing or laying ont of ground. 


' F this there are three degrees , each more difficult then 
I other.. The firſt is when the length of a ground is gi- 
ven, and a given quantity defired , as if you would lay out 
two acres of graſs in a paſture which is 36 pole long, andyou 
defire the breath : Firſt, 1 tarn my two acres into ſquare 
links, it is 200000, which I divide by 900. ( for 25 times 36 
is 900) it gives 224 +, the which if you divide by 25, the 
links in a pole, it gives 8 pole 22 5 links in breadth, and this 
needs/no plotting. Or, if you would do by the foot-chain, ſay 
two acres is 320 pole, that divided by your length 36, gives 
1 8 pole and++, which abbreviated is*: and to know how 
many half-feet thatis, becauſe there are 33 half-feet ina pole! 
{ therefore 1 multiply 33 by 8, facir 264, that divide by '9, 
* gives 29 half feet, and $ or ; that is, 8 pole, 14 feer, 
8. inches. 
Secondly, In paſture-ground, ſuppoſe a paſture with crook- 
1 edhedges is equally to be divided between two men, Firſt 
" #$ plotirand findit 52 acres, 2 roods, ro pole, that is 26 acres, 
| 3} 1 rood, 5 polea peice: I ghueſs as near as T canto ſtrike a line 
| overthe middle of my plor, but meaſuring one end upon the 
1 plot, 1 finde it wants 264 pole of his due; therefore I meaſure 
 } the length of the dividing line, which I finde to be 56 poles. 
: - Now (0 work by the decimal chain, [ multiply 264, my poles 
D 3 wanting, 


_ 
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wanting by 625, the ſquare links in a pole, they make 165000 


likewiſe 1 multiply 56 pole, the-length, by 25, the links in a 
poles length, they make 1400, by which divide 165000,it 

uotes 117,*: that is 4 poles 17 £ links. But by the foot- 
þ 8232 if you divide 264 by 56,it quotes 4 poles and 42: which 
to bring into half-feet , multiply the numerator 40 by 33 the 
2 feetin a pole, facit 1320, which divide by 56, it gives 28 
half-feet and +£ of a half-foot, 5 roto 4 pole, 14 feet, 2 inches 
almoſt. And ſo much muſt you remove your dividing line at 
both ends: and this may be done as well on the out-fide as on 
the in-ſide, 

Thirdly, To divide a ſtanding wood of 200 or 3co acres, 
and to drive a ſtreight line from a mark on one ſide thereof 
to any mark on the other , though the wood be twenty years 
growth, and a hill jn the midſt; A rare ſecret. 

Be ſure to plot and meaſure enough, or more, then you de. 
ſire to take out of it, and where you intend your dividing-line 
ſhall come, there, in your ſtation-line , on the firſt ſide ſet a 
mark, keeping alſo good marks atevery ſtation, ſo going on 
till you be ſure you are far enough on the other (ide allo. Then 
draw your dividing-line by ghueſs, keeping one end thereof 
ſill upon the mark in your ſtation-line, then meaſure thatopart 
upon the plot, as in the former ground, and add or ſubtrat 
from your dividing-line as before; ſave that here you need not 
remove the further end, if the difference be but ſmall, but dou- 
ble the breadth at the laſt, But if you rather think fit to re. 
move both ends, your beſt way is to doit firſt on your plot, 
and make that perfeR, and then draw your new line quite 
through to the ſtation-line on both ſides. But there is the 
myſterie,. how ſhall I give dire&ions how in my abſence to 
drive a ſtreight line croſs the wood froma mark in this ſtati. 
on-line to a mark in the. other on the other. ſide, through 
ſtanding wood of 20 years growth, and a hill in the middſt, as 
oncel laid out £0 acres of /i/ſteed-wood being 160 acres be- 
tween .S*. Thomas Hillerzden and S*. Oliver Luke; and ano- 
ther-time in a wood at Hytchin. But not to detein you, If you 
work 


; 
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work by the platn-Table, look which ſide is cleareſt from im- 
pediments, that you may go ſome 10 or 12 pole outward from 
the wood, then fet up your Table at that point in your ſtation- 
line, that your fividing-line falleth upon, & laying your -- 
dex on theJaft ſtation-line, curn your Table, till through the 
ſights. youſee either your laſt ſtation before that, if it be not 
too near, and having lengthned out your dividing: line as far 
as poſbbly you can, lay your zzdex npon that lengthened line, 
turn your back tothe wood, & ſending one before ſome 10 
or 12 pole, let him there move to and fro ſidewile as you ſhall 
diret him by looking through the fights, and then at both 
your ſtandings drive good ſtakes, or lay ſtones, or make holes; 
ſoa line driven through the wood continued Nreight with 
theſe two will carry you to your firſt mark in the other ſide, 
if you did not remove that end; or if you did, then to that 
mark, where now you muſt ſet it: ſo that look how much you 
removed it forward or backward in the plot, ſo and ſo much 
muſt you remove it here alſo; and then fet a good mark here 
alſo. But if when you have placed your Table on your ſtation- 
line as before, there is but little ſpace left to draw your direct- 
ing-line, you may, and indeed far better, lay your index all 
along your dividing-line and by it dire& your man. 


CHAP, VIII. 


To meaſure arable-commor=field-gronnd. 


I: divers countreys much arable lying in common fields ly- 
eth in ſmall parcels, ſome places an acre, ſome places half- 


an acre, and ſome places a rood, and thatifo crooked, that 
none will defire a plot of ſuch ground, yet, for as much as a 
man in time may have his rood grown to half a rood, by his 


neighbours plowing of it away, and to find at any time af- 
terward, if it be ſo diminiſhed or not, and in what place: you 
ſhall ferit down in your field-book in this manner. 
* Cheſterton. Eaſt-field in Broad-oake-furlong. Begin on 
"* the Eaſt-ſideof the furlong three lands per eſtimate _ 
| «ba 


© half-acres. T A onthe Eaſt, GD Weſt, coppy of Dame 
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& Anne: begin North at 0,106 at 400 163. at 400 more 107, 
<« at 346 ont 100, conteining I 34500(that is)one acre 55 pole 
« 125 links. Onerood more in the ſame furlong. R N. Eaſt, 
<« ], D. Weſt, free of S. 7ohy's: begin South at o, 24. at 400, 
* 27,at 300 more 28, at 244 more oxt 30, Content 25526 
© ( thatis) one rood, one pole fere. 

Note that in this kind of ground where we ſay (at o) we 
mean two or three pole within the land's end :. for there is no 
certainty in taking the breadth at the very end, for the turning 
up the plow will get or loſe egregiouſly. Moreover in ſuch 
ground the beſt way is, the leader to take all the ſticks anew, 
every time you take a breadth, which had beſt be not above 
400 or 500, eſpecially by the foot-chain, at 16 or 17 pole, as 
eaſieſt for account , unleſs the meaſure or decreaſe of the land 


requires otherwile. 


CHAP. IX. 
Of hilly-grounds. 


Fa ground have the bottome and top-lines both level, and 

both ſides riſing alike, itis to be accounted but asa decli- 
ning levell, and to be meaſured asa level ground. 

But ſuppoſe a ground be level at one end, and both ſides, 
and riſing in the middle, and a hill riſing along up the middle, 
as the Lady Farmer's Waſhrods-wood 1n Weſtoning-Pariſh in 
Bedfordſhire: or perhaps two hills riſing,one towards one ſide, 


= 


- and another towards the other, and a levell run through be- 


tween them; this is far more troubleſome. For if you ſhall 
begin to meaſure and plot your two levell ſide-lines, and levell 
end-line firſt, and then meaſure your line at the other end, 
it will-not lie between the two ſide-lines by a great deal. A- 
gain, If you ſhould ſhove out thoſe ſide-lines, that you mighe 
lay that line at the length you meaſured it, you would drive 
the hedges into the adjacent grounds, and make them too lit- 


tle:as ſhall apzar. Ba: if you are to give a fair plot of ; 
Lord- 


—— 
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Lordſhip, where divers grounds border together, your plot 
muſt be according to the form , and yet you muſt write 
down the true quantitie too. And becauſe we canrot repre- 
ſent a round ſolid upon a flatpaper, therefore we muſt content 
our ſelves onely with the lines of level for our plot: which 
huw.they are obtair ed we will here ſhew three ways. 

Firſt, by a Quadrant, or a ſemi-circle (chooſe which you 
will, they work both alike) made for the ſame purpoſe: (made 
by MF. Hayes at the (roſs-dapgers in HooreFields) the ule of 
it is thus. Suppoſe you ſtand at the foot of an hill, and ſetting 
a mark at/the top*of equal height with your eye to the 
ground, ſetting it level dn,your -Table, by help of the plum- 
met; you fee through the ſights the mark at the top of the 
hil}, you; then look what degrecSare cur in the limbe, which 1 
finde, ſuppoſe 34, then I meaſtre up.ſo far as the hill keeps 
that c_— of riſing, ſuppoſe 35 pole, keeping the edge of 
the ſtandard at the 34 degree of the limbe. 1 finde that 
35 of the ſtandard cut to the 29 line of the plate, which is 
the line of leveſthat you 'muſt plot, though you have gone 
35: all theſe I enter into my. field-book. If the hill ſtill riſe, 
you muſt ſer again, and as itriſes, or falls, fo you muſt alter: ſo 
far as it goes level, plct it as level; and what is hilly plot it as 
hilly. And what is here faid of going up, the ſame under- 
ſtand of going down. 

But never go about to caſt up by this plot, though you have 
ſhut it never fo true: as indeed in ſuch a caſe it is very tickliſh; 
therefore in this caſe we mey well allow to miſs a pole or two 
in ſhutting, and yer account it well done too. But {gr caſting 
it up, this way that it is meaſured helps not to the finding the 
crue quantitie, though the extending that laſt line doth come 
near to the truth, and mayindifferently ſerve in caſe of let- 
ting, becauſe it always is a little under the length, as will ea- 
ſily appear in this diagram, 
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Suppoſe this trian- 
Sulated figure A BE 
HGF to be one half 
of the fore-ſaid wood, A 
& that ſtanding at A, 
I ſet up my Table with 
the fore-ſaid Qua- 
drant upon it, and 
looking up to C I 
finde 1t to aſcend 34 
degr. meaſuring from 
Ato C, I finde it 35 


Z 

at. \, 
pole: ſo then keeping the ſtandard at 34 of the limbe, 35 
the ſtandard gives you both 29 5 for your line cf level, and 
19 + both upon the plate at once: viz. A D, the line of level, 
and CD the perpendicular; now if you add A D, and F G, to- 
gether, being right angled at G D, and multiply the half 
thereof by D G, you ſhall fall ſo much too ſhort, by how 
much the multiplication by your D G, is ſhorter then it ought 
to be: for inas much asF His level, and A D fo much riling 
as DC, it muſt needsfollow, that G D riſeth up to C, as: ap- 
pears in He other figure. For it is the Hypotenuſe to G D, a 
line of level, and CD a perpendicular. For ſuppoſe G D and 
A Cin the firſt figure to be both of one length, viz. 35 pole 


a piece, and G Din the firſt figure, and AD in the ſecond be 


all one, as if it were the line of level; but now if you lift up ; 
ADto AB, it will not reach to C, by the diſtance of BC ?} 


in the ſecond, viz.5 3; for if you ſubtrat 29 4 out of 35 | 


GADin the firſt is leſs thenthe triangle AD C in the - 
| cond, 


 whichis AB, there reſts B C, viz. 54 : ſo that your triangle 


| 
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cond, by the triangle B CD in the ſecond, which comes to 
near 50 pole in that triangle. But hereby you ſee, that having 
this level plot, and your degrees aſcending, and lengths of 
your lines aſcended, you may finde out your perpendiculars: 
and by them,and the lengths of ſuch lines as ſhoot upon them, 
I mean, having the height at both ends, which you ſhall al- 
ways take in going round, you may both finde the aſcents of 
thoſe croſs lines, and lengths of them alſo by your Quadrant, 
without meaſuring them by the chain. For this inſtrument ha- 
por . the angle of aſcent ( whoſe complement is the angle of 
deſcent ) and any one of the three ſides of a rectangle tri- 
angle doth give you both the other, always making the ſtan- 
dard the Hypotenuſe, and having any two of the fides, it 
gives both the angles of aſcent, and deſcent. 

Secondly, To work this by the limbe of any common Qua- 
drant. Take the angle of aſcent as before, and meaſure the 
aſcending line A C, let the angle be 34, and the line 35, as be- 
fore; and I defire firſt the line of level A D: ſecondly,the per- 
pendieular D C. Firft, draw the line A C upon the centre A, 
making the angle A 34 degr. which is done after this manner. 


c 


4 


W 


A 


o | E 
Take 66 from the ſcale of chords, with that | wideneſs ſet one 
footin A, and with he othertran the arch D B, and take _ 
E Z 3409, 
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34. d, from the ſame ſcale of chords, and ſetit in the ſaid 
tran from Bto D, then draw the line A D, then take 17 + 
being the half of 35, and ſerfrumA ro E, and again from E 
to D, making pricks in E and D. Keep one foot of the com- 
paſſes at E, and with the ſame wideneſs make a prick at D, 
and another at C,ſo ſhall A D be your line of level, and DC 
the perpendicular; both which if you take with your compa(- 
ſes, and apply to your ſcale of equal parts, you ſhall finde 
AD the tne of level, to be 24+, and CN 195, asafore. 

If an hill run ſtreight atong a ground, if by one fide it wit 
be a mere declining level, if through the middle it will be two 
declining levels, and that line ſo running along the top will 
be a line of level, and equal co the line of level under it;there- 
fore if you add both ends togerher, as you meaſured them by 
the chain, and mulciply half of them by the length of that 
tne you have the content, if it be of equal height at both 


ends. But if it be unequal at both ends, though it be a decli- 


ning fevel, and have more then three angles, your beſt way is, 
to part itin ſeverall triangles, whoſe Hypotenuſes and per- 
pendiculars you may finde by either of the two former ways, 
without meaſuring them by the chain. 

Thirdly, 1f you have no Quadrant, nor pfain-Table at all 
fave onely the chain, and any board of a foot or 14 inches 
long. with one- ſtreight edge of ten or eleven inches broad; 


_ drawa ſtreight linecloſe and parallel to that ſide,and near one 


end thereof ſtick a pin-in the»line with thread and plummet 


hanging-on it; then if you are at the bottom of the hill, and 


fook upwards, turn that end with the plummet from you ; bur 
if you-are at the top, turnit towards you ; and as you eſpie 
the mark, let a ſtander by (on that ſide the plummer is on) lay 
his hand gently on the bottom of the board, and with his 
thumb preis down the thread, there holding it till you have 
made a prick right under it, ina good large tran tirſt drawn 
with 60.of ſome large ſcale of chords, whoſe center ſhall be 
the hole where the pin ſticketh, then take with your compaſe 
kes the diſtance berween the ſaid prick in the ſaid tran, and the 
> #'S begin- 
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beginning of the ſaid tran, and apply irto the ſame ſcale of 
chords you drew the tran by, it gives the-complement of the 
angle aſcending, viz: the degrees of the angle deſcending. 
Bur-if you are atthe top, ano look downward, it gives the 
complement of the rop-angle , and degrees of the bottom 
aſcending. But if you will but erect a perpendicular upon the 
ſame ccnter, and” take the diſtance between the prick and it, 
it gives the contrary.” 


CHAP. X. 


Of reducing a plot from a greater to a leſſer. 


A Lthough there are ſeveral ways of performing this, as 
"A likewiſe of a leſſer, to a greater(whereof there is great uſe 
in turning ſtatute-meaſure into the eighteen-foot- pole, &c.) 
we w:ll lay down onely this one generall rule. 

Firſt, begining at any one angle, asat A, andſo goround 
in order from angle to line, and from line to angle: Suppoſe 
the plot (A) to make another, viz. B but a quarter ſo big: 
yet like it both in form and content, onely it is drawn with a 
ſcale of half that bigneſs;for + the bigneſs gives but 5,becauſe Z 
of 7 is bur and ſo 4 make bur & parc ſo big, becauſe of 5 is 3. 


La 


| Firſtdraw the tine AB of the figure B, repreſenting the line 
A B of the figure A, regard net though ir be as long asit or 


1 longer:at the end thereof make a prick for a center,and write, 
| - E 3 08 
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or ſuppoſe (A) to be there written, then open your compaſles 
to any wideneſs, as to F inthe figure (A) and tran F G; wich 
the ſame wideneſs do the like in the figure B, take F G in the 
figure A, ard ſetit inthe figure B, then takeeither 4 the line 
A B of the figure A, and ſet it the ſame way in the line A B 
in the figure B: or elſe take half the length thereof from the 
ſame ſcale the figure A was r; 
drawn by; do the like by the B 
angle B, as you did by the an- 
gle A, and likewiſe by the line 
BC _.and ſo angle aftcr angle, 
and line after line, till you have 
done. And thus may you make | 
a plot bigger or leffer, as you pleaſe, onely by charging the 
ſcale, yet the area, or content, will be the ſame, as before. 
Bur if the borders of your plot be very crooked.it wil be need- 
full to draw ſtreight lines, either within or without both the 
lots, like ſtation- lines in both the old-plot and new, and to 
rake the crooks from thoſe, juſt as you did in the field, if you 
will have it equall in bigneſs to the other, and that your 
ſtreight liries be of like length in both, then ſet the ſame 


wideneſs in your new plot from your ſtation-lines, each a- | 


Sainſt its proper length: butif your new be bigger or leſſer, 3 


then apply thoſe diſtances to your ſcale,.and take ; or 3 or þ 
more or leſs, according to the proportion of your two-plots. | 


Or Secondly, If you defire a plot equall to another, you # 
may oyle a paper, drie it well,then put it over.the other plot, | 
that it ſtir not, through which you may ſee the lines on the | 
neather'plot, then. draw:them with your pen on.cheoyled pa- |} 
per,£ -cakEit off topkiciOir, then pounch a new paper & | 


draw it. : 


Or Thirdly, Having drawn a line repreſenting A B in your | 
new plot, take the line A B off the old, either all, or 5 or | 
according to' your deſired proportion, & ſer it on the new. | 
Alſo take the proportion of the line (A E) 'and ſet one foot } 


in (A) and tran where you think (E) will fall in your | 
ake þ 


—_ 
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Take alſo the like proportion of the diſtance of (BE) and 
ſet in the ſaid tran, and ſo you have (E), the ſame 2 diſtan- 
ces will ſer out (D) alſo (D and B) will ſet out (C) and fo | 
you have all rour angles, then draw their lines, and you have 
your plot deſired. 


CHAP. XI. 


Of meaſuring paſture-ground by the chain onely, and that as 
* ſpeedily and exattly, as with any inſtrument whatſoever , 
and with leſs help though in miſty weather, & to 
plot, ſont, and prove, the plot thereby alſo. 


A Bout the midſt of one of your longeſt ſtation-lines,and 
ſome known length in the ſame (as at!Xin the firſt or 
third cloſe,chap. 39 pag. 22)ſet up a mark, and mark it in your 
book, both with irs proper length & letter, then having mea- 
ſured round abour the ground on the inſide, or at leaſt all but 
the laſt ſide: if you have more then three angles, in ſtead of 
meaſuring it from angle to angle: viz in the firſt cloſe, from 
A to C, or from B to D, you ſhall meaſure from C to X, and 
from X to D, fo making a triangle the more then otherwiſe; 
which two ſubtendents will eaſilie be run whileſt you can ſet 
up the Tab'e once, ſo you ſhall need leſs help by one to carry 
your Table, for that is wholly one bodies work: and theſe 
two ſubtendents muſt be ſet down at the latter end of your 
notes of that cloſe in your field-book. Then if you meaſure 
the laſt ſide AD having plotred the reſt, if chat AD on the 
ground, and A D on the plot agree, all is right, neither eyec 
need you divide any more linesthen one in the whole ground 
or cloſe throughout, ſo that at leaſt none of the ſtation-lines 
ſtrike outward, for then it muſt be accounted as another cloſe, 
ſo much of it till the laſt line that ſtrook inward being conti- 
nued ſtreight out do meet with the other plot again. See 

more chap: third. 
Now co plot ſuch a ground meaſured by the chain onely, 
ſuppoſe it be the ſaid firſt cloſe, (chap third) firlt I draw = 
ne 
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line AXB, making a mark at X, and another at B: ſecond. 
ly you muſt either take the ſubtendent X C, ſettirg one foot 
of the compaſles in X, & trann'ng where you think C will fal', 
or elſe take the ſtation-lire B C with your compaſſes and ſer 
one footin BrranatC and then take the other of theſe two 
laſt lines, iz. X C. ſetting one foot on its proper mark X, 
1'\ 1 and with the other make a prick in the ſaid tran, and fo have 
111108 p you placed Cin his right place, then draw the line B& next 
R ' 


rake CD with your compaſles, ſer one foot in C, and tran 

my where you think D will fall,then take the ſubtendent D X, ſet 
W788 j one foot in X and make a prick in the ſaid tran, and thar ſets 
TRY NR out D, then draw the line C D, and becauſe D is your laſt ſta. 
tion, and thac A and D are both ſet out already, therefore, 
draw alſo the line AD, nowif A D onthe plotand ADin 
your book agree, then all is right, elſe not. So that in this 
kinde of plotting there are onely theſe three poſitures. Firſt, 
draw a ſtation-line , ſecondly, tran with a ſubtendent ; third- 
ly, prick with the next ſtation line. 

Nevertheleſs in great larg plots, it will be needfull to uſe 
a good larg pair of compaſles, becauſe you muſt take the 
whole length of your lines with them. In which caſe a pair of 
beam-compaſles, with a beam of deal, willow, or fallow, or 
ſome ſuch loft wood, is beſt of all, of 17 or 18 inches long, 
with a piece of an awl-point near one end, and a iliding but- 
ton to be moyed pretty and ſtifly up and down, and to be 
ſtayed with a ſcrew-pin, or wedge at any diſtance, with an 
other ſhort point in the end thereof. 

Now we will ſhew you how to cortinue your plot out of 
one ground into another, that ſo you may lay all the grounds 
of a Lordſhip together in one entire plot by the chain onely, 
and that we will do by ſeverall rules ; for the underſtanding 
thereof we will refer you to the plot in the latter end of the 
11. third chapter, as alſo in the end of the book. The knowledge 

Wh | whereof conſiſteth in four rules in the obtaining the firſt 
| | ſtation-line in the cloſe which you go unto, As for example, 
01; Firlt, Suppoſe I would go out of the firſt cloſe at A, and 
| WEN | would 
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; 
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would plor' the ſtation-line A G : now becauſe in plotting 
theſe kinds of grounds you muſt always reduce all into triah- 
ples; therefore ſtanding at A you may meaſure two chains 
tength inthe line A'F, or AG, likewiſe two chains back-ward 
from A tbwards'B, iti the line A B in the firſt cloſe; then mea- 
ſure the diſtance' between thoſe two lengths, and plot them 
after chis-manner: Firſt, your beſt way is (though you have 
meaſured but two chains-length a piece, yet ) in ſtead of two, 
take the double; if the Ration-lines be long, you may triple 
that diſtance, ſetting one foot in A, and extending the other 
towards B; there make a prick in that line, and tran from 
thence with that wideneſs where you think the line AF, or 
A G will fall : then look what the diſtance was between the 
two lines at the end of your two chains a piece ; if doubled 
before, then double agaih char diſtance upon your ſcale, and 
ſer it in the tran from the line A Bin the firſt' cloſe to'the line 
AF in the ſecond, and draw the line AF G through that 
prick ad i»finitym, Thus have you got a linein the ſecond 
cloſe, by help of a part of the line A B, which in this kinde 
you muſt always take, viz. that ſtation-line , whereof the 
whole or part belongs to both the cloſes. But becauſe in this 
caſe you muſt always mete throngh the hedge, from the two 
chains of -onecloſe to the'two chains of the other : there- 
fore to avoid the trouble of cutting a hole through the hedge, 
if there beevera gap, gate, or ſtile near unto thoſe lengths, 
you may take more or leſs of thoſe' two lines as you pleale: 
now becauſe here is a gap at two chains and an half from A, 
in the line A B, you tnay meaſure two chains and anhalf of 
either of them, or two and an half in thar, and three in the 
other, as' you pleaſe ; and meaſure the diſtance pon the 
round between thofe 'two pricks + then you may double alf 
three diſtances upon'your ſcale, as afore, and' ſet our the pro- 
per 'diſtarces between thoſe two pricks, as afore, and then 
draw your line A G upon your plot in the ſecond cloſe. 
But, Thirdly, becauſe we have meaſured the diſtance be- 
eween-A-and'X'inthe firſt fine, which is one fide of the crian- * 
rr] F ole 
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gle of that ſecond.cloſe, and likewiſe have meaſured from A 
to G on the ſecond ſide, and have a gapallo at X: therefore if 
you meaſure G X, you will have all the ſides of that greac 
eriangle , which'you may uſe as afore-ſfaid : Firſt, you have 
the line A X already placed. -. Secondly. take the.Jeugth of 
A G with your compaſles upon. your-;ſcale, and with that 
wideneſs, ſet one foot in A, and tran where you think G will 
fall. Do likewiſe wich the iine G X,, taken alſo upon your 
ſcale, ſet one foot at X, and the ather is the forefaid tran, 8nd: 
there is your center.G, oo et oe goed 

And afcer the ſame. manner may you go out of that cloſe, 
into the great cloſe from G, by help,of the line A G. Now 
having the line A F, or A G, you may eafily fer out the trian« 
gle AFE, as youdid A X G. Likewiſe you ſet out the trian- 

le that/is betweea the, the. line X G andthe hedge, between 

the two col onely by the diſtance 'of G ro-the entrance of 
the great cloſe. | | 

A ſecond way of going out of one cloſe into another is 
when | have a ſtation near the middle of a ſtation-line, and 
thac there.) would go into another cloſe, For example : . 

. Suppoſe. 1 would go qut of the great cloſe into the firſt 
cloſe, right againſt the ſtationelineB C in the firſt from L in 
the ſtation-line of K; then when you come right againſt B C, 
the ſtat:on line, lengthen that line BC back-ward inte the 
great cloſe trom L to Mtwo chains length; meaſure aiſo.two 
chains lengchs in the ſtation>line 1 K, and meaſure two chains 
lengths from L to 1 back again; and meaſure the diſtance be- 
tween twochains of the one, and two chains of the other, 
and that gives you the quantitie of the angle K BC. Then 
from the line L K; you may take from your icale four. chains 
length, and you may tran from the line K L, rowards the line 
L C,or BC, with one foot ſet in L, and double the diſtance of 
the, two pricks in the other cloſe, and rakethat with your 
compaſles, and ſet from the line-LK to the LC and where it 
falls draw the line LC ad i»finitzw. Atcer the ſame manner 
might you have drawa a line by the South- fide of the horge 

| y 
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byBCorLC. Alſo fo might you at X in the firſt cloſe have 
gone eicher into the great cloſe, or into the little cloſe, by 
drawing a ſtation-line on which ſide of the hedge you will, 

A third wayis by continuation of ſuch a ſtation-line as 
ſhoors upon the corner of a cloſe; and thus ſuppole you 
would go out of the = cloſe into the little cloſe at K, if 
you had but continued yourline LK to A; and this is the 
eaſieſt way of all. 

A fourth way , If on the Weſt-ſide of the hedge A K 
there were a ſpinny wood of two or three pole broad all 
along by the ſides thereof, and that you de'ire to go out of 
the firſt cloſe into that little cloſe , but there is no gap, ſave 
onely you can ſtrike a ſquire-line from the ſtation-line A B, at 
either end of A&K;, " chay you both at A and at X ere 
a perpendicular into the firſt cloſe ward; and then may you 
continue thoſe two perpendiculars , ſo far as you ſhall need 
them, till you are free from the ſpinny, and may draw: a line 
from one to the other by the ſpinny ſide, and truly plotting 
out eicher perpendicular from the laſt ſtacion-line, 


CHAP. XII, 


T'o meaſnre a woed by the chain onely. 


 Ecauſea wood cannot be meaſured on the infide; and 
cherefore no fubtendents can be taken, as they may itt pa- 


| ſture-ground, we will therefore endeavour how to do it by 


taking of angles with the chain. 
Now becauſe the meeting of the ſtation-lines gives bur one 


angle, which is the wood corner, or at leaſt fo near to it,that 
no ſubtendent can be takeri frotrt any part of 6ne of thoſe lines 
to the like, or any other part of the other, yet if yow croſs or 
lengchen them out beyond rheir meeting one or tvs chains 
length a piece, you ſhall then have three angles more, where- 
ofthe oppoſite angle to the wood angle will be the fame with 
the wood'#ngle , 4nd cither of the other will be che comple- 
tent of it to 180 degrees:f0 that 1 you c#1t but take one _ 

2 ine 


as. C-B' inthe figure B. And bes; - 
cauſe C'B and C F are -equall, -- 
therefore 1.let one foot in C, and 
tran FB, alſo from B tq F I fet 
60 of the ſame equall parts, then - 
draw the.line F.C. through C; and 
it gives.the ſtation-line C G; Or -. 
more ealilie, if you draw outthe 
line A C unto D, and make C D 


and CE 100. a piece, finding. DE to be 60 then may you 
take 1cO of any.ſcale of equal/' parts & tran DE -then ſet 60 
of the ſame parts in the ſaid tran from D toward E, make there 


a prick & draw the line'C G through 
E . But if by reaſon of impediments 
you can neither meaſure D E not F B 


at 1 00 a piece, you: may tran CB 


200,and F C,100, or either of, them 


what, you will, ſo that you plot them . 


accordingly, asif CE be 130..CD 
100 and DE 50 : thenfirſt ſet out 
CD. io0 in the hne' CD, Jecgaply 
take C E 130, ſet-one foot in Cand, 
tran with the ether,and thirdly.take- 
DE 50, ſet-one foot in D,and with 
the other make a prick jt the tran 


and draw the line from C through E as afore. Now if throngh 
impediments. by none of the foreſaid ways vou can meaſ:re 
neither of the foreſaid angles, then ſee what you can dc t 

\ £ the 
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line in any of thoſe three angles, you are well enough: as ſup- 
. poſe A to be a wood, and at the angle C, I.had two ſtation- 
lines met, viz... A, C, and CG, Icontinue; AC forward.to D 
one chaines length, or cl(e ſet C G; backwards-to F, a chains 
length,and likewiſe ſet back A C to:B-one chain of (100 links: 
now ſuppoſe find FB or DE to be 60. now for that C Band 
CFarecach ofthem 100 and F B 60. I firſt plot.them, firſt 


ſtriking a line, then 1 take 1 00 from ſome ſcale of equal parts, 
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' the angle F CD, orthe angle oppoſite to the anple of the 
wood : for this therefore you muſt. both lengthen A C to D 
forward, & C G to F backward, 'each of them 100' or: more 
from C;, thenmeaſure the diſtance D F, 'and apply it co your 
ſcale of equal parts, and what it gives ſet down in your note- 
book, as -likewiſe- you muſt do. all the other lengths. Then 
ſuppoſing CD, and C F to be:100 a piece, | take 109 and ſer 
one foot in' Ci and tran fromE; then ſuppoſe: 1 had faund 
DF 160. I take therefore 160, and fer from/D in: the /jaid 

tran, and it reacheth to F; therefore draw F ad 3»finitam,and 

it gives the next ſtation-tine C G. [3 

Bur in all chis that hitherco we have ſpoken of meaſuring 
by the chain onely, we would have you to undetſtand, that we 
have onely'ſpoken ſpoken of modeling and plotting of the 
ſtation-lines: for as for meaſuring, caſting up, and ploteing 
of the out-ſides, that is the ſame as before, ſerving as well to 
this as to the Table, 

And as for meaſuring hilly-ground, we have ſhewed before 
in chap. 9, that alſo may be meaſured by the chain alone, 
ſave onely any ſorry board with one ſtreight edge;& ir:matters 
not greatly whether it have a ſtreight edge or no. If in mea- 
ſuring the out-(ides you £0 upon a ſtatior-line, as in the line 
AFG ofthe feond clole, ( chap. 3.) from which you deſire 
ro ſtrike a perpendicular -into an angle : Firſt,. ghueſs at the 
place, ſo near as you can, where it will fall; there fet one of 
your counting-ſticks, ſer another 80 links backwards, dire&ly 
in the ſtation-line; another at 60 from the firſt ſtick into the 
angle; then let one hold one end of the chain art the ſtick 
that was ſet backward, and the other at the ſtick fet in the 
angle-line; if they rwo meet juſt at the chains end, (I mean 
Grunther's chain of 100 links) chen isit a true perpendicular 
into the angle; ifir fall ſhort, you are not far enough, if 


Z gone, then you are too far, 


If a ground be very large or buſhy, you may meaſure it on 


1 the our-fide like a' wood, or meaſuring a chains lengch or two 
7 of each ſtation-line, and their ſubteadent on the infide from 
2: theangle. F 3 Thus 
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Thus have we ſhewed you how:to meaſure all manner of 


ground by the chain onely, for which I expeR-as much thanks 


at the inſtrument-makers hands, as {'»/peppe# at the Colledge 
of Phyſicians: And deed i was determined ty have publiſh- 
ed it above y years agone; had not MF,' Alex and'MF. 
T him/on diſſmadet&me from it, upon this reaſon, That if igno- 
rant people fee the moſt famous Artiſts go ſo to work, they 
will be ready to judge; that. he chat goes! with a plain pair of 
poles, and'a ſquare board, to.ſet out a- ſquare withall, is a bet- 
ter workman then he. And indeed, 1 cannot deny but that 


they judge according to their tools which they ſee,rather then 


according to their skill they ſee not. bla 555 
' * Whereupon | have forborn cilknow, conſidering I am even 
dropping into my grave, and conſidering that my Saviour 
would not ceaſe caſting out devils, becauſe he was thought to 
do it through Bee/zebxb; no more will I longer forbear this, 
it being ſo lawfull, and honeſt, and beneficiall co a Common- 
wealth. And truly had I regarded mens ſayings I muſt have 
iven over ſurveying long ago, or elſe to give over profeflion, 
or that I was judged (by no ſmall fools) ro work by the de- 
vil, for that I could tell a diſtance before 1 meaſured it. 


CHAP, XIII. 
Of taking diſtances by the chain onely. 


| A Lthough we have ſhown the meafuring of all manner of 
nd by the chain, yet ſince we are ſpeaking of the uſe 

of it, I hope you will not think your time ill-ſpenc to read a 

eſlon or two. more that will be effected by ir. - 

Let there be two forts Cand D of a good diſtance aſunder, 
beyond a river a mile or two broad, to tell the juſt diſtance 
how far they are aſunder, how far each is from A, and each 
from!B, and the breadth of the river: Firſt, I draw che line A B 
4© pole, a tenth part (at leaſt) of the greateſt diſtance; tet it 
run parallel, but ſtreighc, by the river, 9.07 10 pole off, then 
from A I ſer out both backward from A to k dire&ly back- 
ward in the ſtatior-line fix pole, and fix from AtoF in A C 

line 
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= ſee them ſet down upon their lines; your ſtation-line A'B, - 


eing your common ſcale, viz. 40 poles : for if 'you take thar 
line with your compaſſes, look how oft you finde that length 


in any of the other, ſo many furlongs, or ſo-many times foutty 
poles are"in that line, and what is more, takeit with 'your” 
compaſles, and ſer one foot at A, and the other forward in” 


the ſaid ſtation-line or ſcale, and it gives the odd poles. But if 
you would onely take the breadth of the river K:L;-obſerve 
a mark on the farther bank, as at K; then in your iſtation-line 
at 8 pole long, and 8 from the river, meaſure'rbeir diſtance, 


and plot that triangle, continue your . croſs-line toward: your. 


mark; then lengthen your ſtation-line to a fourth or fifth parc 
of the breadth of the river; thence alſo meaſure 8 pole right 


toward the foreſaid mark, and 8 in the ſtation-line backward; 
meaſure their diſtance and plot it,continuing the mark-linetif[ 
it meet with the other : ſo your fcale to both the other will 


be the ſtation-line, as afore. 


ecHarTxim, TE =:32 


To take the declination f any ſtreight upright wal for Dialling 
2 the chain onely. | {7-7 7 5 

Tz do this you muſt finde out a-meridian-line by any of 
theſe ways following. Firſt ſetting your lick to. the wall 


right under the plain, where you will have _tt8dialf, took by 


ſome true clock or watch juſt at noon where the ſun is, and ſet 
up two ſticks a pole or more aſunder in a ſtreight line between. 
you and the ſun, then go to the furtheſt and look back tothe 
wall, andjuſt in that line make a mark on the wall: for there 
ſhall you plumm down your meridian-line of your dial, :But 
yet take not up your ſticks, whereof let the furtheſt of them be 
50 links from the wall. Secondly, ifyou neither have help of 
watch, nor clock, take a ſmooth board and lay it level, ſtick 
upright a wier of 2 or 3 inches long in the midſt of it, anda-, 
bout nine of the clock in the morning lay the board at the foot 
of the wall aforeſaid, mark where the ſhadow of the top < 
the 
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the wierfalleth, there make a prick: then take out your wier, 
and ſet one foot of your compaſlesin that center, and open 
the other to the former prick, and there draw acircle, and 
then ſet up your wier upright as it ſtood before, neither deeper 
nor ſhallower then before, you may apply a ſquire to it, to ſee 
it ſtand upright, or meaſure with your compaſſes from the cir- 
cle to the top of the wier, if it be alike all 4 ways. If it be 
right, ſet up-two ſticks right in a line between it and the Sun as 
afore, Then again about three a clock in the afternoon watch 
where the Suns ſhaddow falls juſt on the ſame circle again,and 
then ſet up two other ſticks, ſo that they may meet in the 
ſame centre : divide the ſpace between the two furtheſt ſticks 
into two equall parts, and mark that for your meridian-line, 
But leſt the Sun ſhould not ſhine when it comes to that circle, 
you may make ſeverall circles upon the board , and ſtick up 
marks where the Sun comes at them forenoon and afternoon. 

If both theſe ways fail, this third way is better then either 
of them. In the evening go Southward of the place, where 
you would haue your diall, three or four pole, turn your face 
Northward, moving Eaſtward or Weſtward till you ſee the 
North-pole and the place where you will have the meridian of 
your diall both in a line, which by looking over the houſe you 
may the better do, if you get one to hold a pole aſlope with 
a line tyed to the end thereof and a plummet toirt. If now the 
line, the meridian-place on the wall, and the North-pole 
are all in a line, you are right, there ſtick up a ſtick till morn- 
ing, another right behinde it, for juſt chere is your meridian- 
line. 

Now to know the pole you may eaſily ghueſs at it near e- 
nough, for it isa point inthe heavens in a right line between 
the hinder horſe of Char/es-wain called Aliior and the polar- 
ſtar, ſo far off from the pole-ſtar, as the pole-ſtar is from the 
next ſtar to it: ſo that if Alot be juſt beyond the polar ſtar 
' thenis the poler-ſtar full North, &- # contra. 

A fourth way is this; in ſome plain place near hand where 
you may fee both ways ſet a —_— £0 South two or three 

pOiC, 
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pole, then move Eaftward or Weſtward till you ſee the pole- 
ftar right beyond the firſt ſtaff, there ſet another, or rather 
pitch two good ſtones, like grave ſtones in;C hurch-yards: for 
ſo they will not onely ſerve for this buſineſs, but alfo give the 
hour of the night to a minute by knowing theright aſcention 
_ of the Sun and ſtars. => 


The uſe we make of it here is double: firſt it helps us to ſet our - 


the meridian-line every where near hand;for if ſtanding hereat 
the North ſtone you ſee the Sun right over a ſtick or pole hol- 
den at the South, you run preſently & ſer your back againſt the 
wall where you would have your diall, and fer up two ſticks 
between the Sun and you, you have a meridian-line deſired. 
Now having gotten this meridian-line: to finde the acute 
angle that this meridian makes with the wall; firſt, meaſure 
with your chain one chain, or halfa chain in this meridian, 
and as much by the wall-fide, and their diſtance for a third 
ſide, and plot it, then finde the quantitie of the angle of inter- 
ſection of the meridian and wall-line by the ſcale of chords, 
the complement thereof is the decli- 
nation of. the wall. Suppoſe the line 
AB to be a meridian-line, and A C to 
be the wall-line, in either of which I 
meaſure fromA to C, and from AtoB D 
50 links, and I finde the diſtance of 
CBrtobe 245, this I plot as afore is 
ſhown.. Then co finde how many de- 
grees the angle CAB makes, rake 60 
from ſome ſcale of chords, and ſet one 
foot in A, and tranDE : then take 
D E with your compaſſes, and apply to 
your ſcale of chords, and it gives the 
angle of the wall,and meridian DAE, 


or C A B, which isall one, to be 30 degrees, and the comple- 
ment thereof 60 is the declination of the wall ; which if it 
were taken in the morning, it is a Sonth-weſt diall, declining 
Welt-ward 60 degrees: (for always the diſtance of the wall- 

| | line 


is 
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line to the Eaſt or Welſt-line is the declination of the wall:) 
if the Sun ſhine on it at noon, it is a South diall; if it ſhine 
G ci Iſa 3 longer on it in the after- 
noon, then in the fore- 
noon, it is a South-weſt, 

& & contra. 

Having a meridian in 
ſome open. and plain 
- place, to finde the Azy- 
meth,ſet up a ſtick at the 
South-end of your me. 
ridian-linez meaſure back 
in it 5Olinks there make 
your centre A, thence 
meaſure 50 forward in 


the Sun-ſine; meaſure the diſtance of thoſe two fifties; and 
ary ir, then take 60 off your ſcale of chords, and do as in the 
alt rule. | | 


Having the Azumeth, to finde the angle of the wall 
and Sun by help of the laſt figure. 

Sometime you are in ſuch a place where you cannot ſer out 
a meridian-line , yet. you may always ſet out an Azumeth, .or 
Sun-line, which elſwhere I'cal{ the angle of the wall and Sun. 
Now finding your Azumeth, as in the laſt rule, come preſently 
from thence, not ſtaying to caſt it up or plot it ; bur preſently 
meaſure 50 by the wall, and 50 in the Sun-line, and rheir di- 
ſtance, and chen plot both the triangles, and finde the degrees 
of both angles at :the centre , as afore; ſo have you both the 
Suns Azumerh, and the angle of the wall and Sun. Then ma- 
king a circ'e with two croſs diameters , firſt fet out your Azu= 
meth from the South; if it was taken in the morning, then on 
the Eaſt; if in the after-noon, on the Weſt. Then always rec- 
kon backward the angle of the wall and Sun in the courſe of 
the Sun; and from thence draw a line through the centre re- 


preſenting the wall-line, ( as in the Lu diagram ) the —_ 
| 2 e- 
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tween that and the Eaſt and-Weſt line in the circle is the decli- 
nation of the wall deſired. . OE TEN og | 
And although the Sun be newly gone off the wall, or not 
yeticome on, by help of the ſhadow of the ent'of the wall, 
and-theſe former helps you may. finde the declination: Onely 
in ſtead of ſetting your Azumeth backward; you muſt ſet it 
forward in the courſe of the Sun, if you take it before it ſhines 
.on the wall. And all this may he done by a two-foot rule or 
yard, or a boyescat-ſtick. _- _ | 


CHAP. XV. 
Of colouring and beautifying of plots. 


N beautifying of plots, it ts neceſſary that you draw a 
{quare-round about-the plot, theupper-end whereof ſhall 
"repreſent the North-ſide, the nether line the South; the right- 
ſide line the Eaſt : but you muſt help your ſelf to theſe by ta- 
king a meridian-line firſt in the field, and drawing a meridi- 
an-line through the firſt plot. | mY 
Secondly, Examine your former plot, how many chains or 
poles your plot reacheth from North to South, and from Eaſt 
to Weſt, and thereby make choiſe of ſuch a ſcale, that you 
may lay the whole Lordſhip within the ſaid ſquare, according 
to. the Northing, and Southing, and diſtance. Or elſe you 
may draw your plot, firſt, by what ſcale you will, and” thien 
draw the {quare afterward. | | 
Thirdly, Fill the ont-borders between the ſquare and the 
demeans, at leaſt ſuch as border next to the demeans,with the 
bordering hedges,and names or owners names of the grounds: 
Fourthly, Whatſoever you write, write it from Weſt to 
Eaſt: unleſs it be the proper name of ſome river, or high-way, 
or ſuch like. For if the North be upward, the Weſt will be 
on the lefc hand. — | 
Fifchly, Deſcribe all houſes, ways, rivers, Churches, wind- 
mills, arbours, great lone-trees, gates, ſtiles, &c. that falt 
within your plot, as alſo the Lordſhip-houſe, with other edifi- 
ces 


\ 
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ces in a corner by it ſelf, and the Lords coat in another cor. 
ner : the houſe being drawn in proſpeRive.' ' 

Sixthly, Deſcribe art the bottom the ſcale chat. you drew it: 
by, adorning it with compaſles,  ovalls, ſquares, and comparti- 
ments, &e. | j 

Seventhly , Having 'drawn all your : ſeverall grounds, 
and. diftinguiſhed them with their. hedges, 'it will not be 
amiſs firſt to pounce over the paper or :parchment with 
ſome ſtaniſh grain, and burat Allome, andiai double quantitie 
of pounced roſen, both finely ſearced, and lightly pumiced, 
thereby to preſerve the paper or parchment Tow chrough- 
piercing with the colours, ; 

Then lay on your colours in manner following, being firſt 
Sround and bound with gum-water: very thin and bodileſs. 
Arable for corn you may waſh with pale ſtraw-colour made of 
yellow-ocre and white-lead. For meadows take pink and ver- 
digreaſe in a light green. Paſture in a deep green of pink, 
azure, and ſmalts.. Fenhs a-deep'grees, as alfo heaths of yel- 
low and indico. Trees & ſadder green'of white-lead and verdi- 
greaſe, For mud-walls and'ways mix- white-lead, and raſt:-of 
iron, or with ocres brown of Spain: for white-ſtone take um- 
ber and white: water or glaſsmay be fhown with indico and 
azure, or black-lead-: for feas, a greeniſh sky.colour of indico, 
azure, ſmalts, white-lead, and'verdigreaſe..- | © 1 7 

CHAP. XVHE. 
To meaſure all manner of greund by the Pandiron, 
or any other graduated Inſtrument. | 


T2 Pandoron'is an Inſtrument compounded of, Firſt; an 
ordinary foot, with three legs for a plain Table. ;Second- 
| ly aTable and folding-rulers like it,ſave that it is a true ſquare, 
Thirdly, the box and needle. Fourthly, it hath on one corner 
a centre, in; which is a ſcrew-pin, on, which a moveable ruler 
with ſights turneth. Fifthly,in the two out-ſides-furtheſt from 


the centre is drawn the Quadrate for terreſtrial akicudes and 
G 3 diſtan-= 
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diſtances. Sixthly,next to it is the limbe of the Quadrant,boch 
for celeſtial and terrefirial altitudes and diftances, whether 
upright; flat,” or: aſtope.'-Seventhly, G#»thers Quadrant for 
your own latitude for houres both of night and day; and Az 
zumeths, and divers other problems. Eighthly, Fale's Qua- 
drant for Planetary houres. Ninthly , a circle and ſcale tor 
finding the declination of a-plain. Tenthly, a neck of 14 or 
15 inches long.;to-puton the top of the ſtaff, the Table he- 
ing taken off, with a pin-on the fide to hang the Table on, ta 
take all manner of altitudes and diſtances aſlope. Eleventhly, 
a beam of 6 or 7 fuat long about two inches ſquare of deal, 
and a trough on the top, gouged all along half an inch deep, 
to fill with water-for a water: level. bavinga ſight at each end, 
having a lathicroſling the beam in the middle above and. be- 
low 6 foot long, faſtened: with ſcrew-pins and brackets above 
and below, with an hole in the bottom of the middle of the 
beam, in ſtead of a ſocket to ſtand om top of the three-foot 
ſtaff. So that there is nothing that.all or any obſerving Inſtru- 
ments can do; but this doth it. By this you meaſure landas by 
the plain-Table, -then- if the weather be moiſt; or in hilly 
ground , you may uncover the Table, and work by the Qua- 
drant, whereby you may ſave the charge of hill. ground fights, 
which. are as coſtly as all the reſt of che Inſtraments. Beſides 
which if you know how to work:þy the Quadrant, you can- 
not be ignorant of working by the Theodelcte or ſemicircles; 
the difference being onely this, that they take onely at once, 
which if it be above 90. degrees., by the Quadrant you firſt 
rake ſome part of it, and then the reſt of it afterward, yet all 
at the fame ſtation, and then plot it by your ſcale of chords, 
Trideed by the Circumferentor you take all:the angles by ob- 
ſerving rhe cutting of the South-end of the needle, and then 
either plot the angles by-a prorractor, and the lines by a fcale 


- of equaVparts, orelſe you may plot the angles either by your 


ſcak 6f' chords; or by rhe Circumferentor it ſelf both which I 
hold betreF ways then the firſt, "So that there being nothin 

deſirable in” an 0bſerving inſtrument. but this giveth it, it ſo 
pleaſed 
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pleaſed MF. Hender Roberts, (the Lord Roberts youngeſt ſon, 
a Gentleman every wzy fitted with a genius for the Mathe- 
maticks, whom 1 cannot name without honour,) who had 
the firſt of chem. to give it the nawe of wa» Jvc", omue ao- 
2m. So that in'ſhewing the uſe of it as itisa Quadrant, we 
ſhall with the ſame tabour ſhew the uſe of all graduated In- 
ſtruments in meaſuring of land; and as for working by it as 
by the plain-Table, we refer you to the ten firſt chaprers of 
this book. Now therefore for working:by the Quadrant, (yet 
herein we will ſpeak of nothing but what is within the ſtati- 
on-lines, contenting our ſelves for the reſt with that which 
hath been ſpoken before in the uſe of the plain-Table, ) all 
the difference conſiſts in three things : firſt, rhe taking of the 
angles: ſecondly, in keeping the field-book : thirdly, in plot- 
ts. 
Firſt, For taking of che angles, you need not ſet up your 
Quadrant oftner thea you did the plain-Table: there- 
fore ſuppoſe this tigare 
ABCDE to bea plot 
of ground to, be meaſu- 
red on the infide :- 1 be- 
Sin at A, nor ſetting up 
the Inſtrament, bur finde 
A B to be 20 pole, 
that I ſer down in my 
note-book , beſides the 
breadths from the ſtati- 
on lines, which 1 omit 
here as ſufficiently ſpo- 
ken of before. Then be- 
ing come to B, there I ſer np the Quadrant, and finde it juft 
90 degrees, | ſet down B go degrees, ſo that all the lengchs 
are meaſured by poles or links, and all the angles by degrees: 
then I meaſure BC, and finde it 28, and ſetir down: now I 
come to C, I lay the ſharp edge of the rule to the line of the 
Quadrant, where the degrees begin, and then ſerew- down 
the 
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AB. 20.p. the ſights for ſtirring; but turn the Quadrant till through the 
0. 90.4. fights you ſee a mark at B, (as when you were at B you ſaw 
Cog. 3tA.) Now ſeeing that mark at B ſcrew the ſocket pin, that 
CD. 36, p, *he Quadrant turns not , butturn your ſights ro D: but I can- 
D. 108. 4, not, for they fall beſides the board; but I have eſpied a mark 
DE. 22.9. at © nearthe middle of the ground, viz. a tree, I turn my 
ht x. 4. ſights to that, and ſee the ſharp edge of the rule cut 60 de- 
' *7'2% grees, that I keepin minde, then I lay the ſharp edge of the 
rule again on the beginning of degrees, and turn the Qua- 
dra till I ſee the ſame tree again through the ſights, then ſtir 
not the Table, but ſtir the ſights till you ſee D through them: 
then looking by the edge of the ruler, 1 finde it cuts at 46, 
which added to 60 gives the whole angle C 106: and fo of 
the reſt. | | 
Toplot a plot Now for your plotting it, firſt draw the line A B, ſet out 
_ 9 2/4- 20 of your ſcale of equal parts upon it, then take always 60 
a '' off your ſcale of chords, ſer one foot atthe end of your 20 in 
* B, and with the other foot tran always from the laft line, 
which here is A B, towards the place where you think your 
next line B C will fall. Then take your angle B which is 60, 
and ſer it in the ſaid tran from the line A B forward, there 
make a prick, and from B through that prick draw the line 
BC ad infinitum. In which line ſer out 28 of equal parts; 
there make a prick for your ſtation C. Then take again your 
60 of chords, ſet one foot in C, and tran from the laſt 
lineB C, toward CD. Now becauſe your angle C is more 
then go, and that your compaſs tran at 60, therefore firſt ſet 
out that 60 in the ſaid tran to B, and becauſe there warits yet 
46 of 106, therefore take thoſe 46 with your compaſles , and 
ſet them on forward from 60; there make a prick, and draw 
your line C D through it, and ſo of the reſt. So that thereare 
but theſe things : firſt, draw a ſtation-line : ſecondly, tran 
your angle with 60 of chords : thirdly prick out the degrees 
of that angle. | 
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CHAP. XVII. 


Tn meaſuring by graduated Inſtruments, to know if your 
plot will ſhnt, or x0. 


RY in working by graduated Inſtruments , yon always 
plot at home , but never in the field ; and that if any 
thing be miſtaken in the field (as oft it comes to pals to be fo) 
then will not your plot ſhur at home:therefore eicher you muſt 
' look to your needle at every plantation, or elſe you muſt mea- 
ſure all the angles, which by the plain-Table you need not do: 
therefore with ſuch Inſtruments rhe needle is more needfull, 
then with the plain-Table; and yet the (rcamferentor will 
bardly help you herein neither, though you work all by the 
needle, unleſs you work by taking angles by it, which is the 
{lower way. Now having meaſured all the angles, ifon the in- 
| ſideof aground, becaule all the three angles of a right line 
triangle are equall to two right angles, or 180 degrees, and 
that there are ſo many triangles ſave two as are angles; there- 
fore if you reckon ſo many angles ſave two, for each ofthem 
180, and finde thar and the quantities of all yourjanglesto a- 
Sree, there is great hope your plot will ſhut, elſe not. As 
if chere be a triangle, they mult all make 180, if a quadrangle, 
360; if a pentaiigle, 540; an hexangle 720; a ſeptangle 800; 
an oRangle 950; but if you meaſure on the out ſide, as a 
wood, then every outward angle is the complement to 367 of 
its inner angle; therefore to take all thoſe complements,is your 
beſt way both to prove and plot it by, and leſs labour, if you 
are far from your mark, and not to go to it again, it oft-times 
will quit your pains, leſt you are forced to ſpend perhaps an 
whole days-work about thar you have done, or at leaſt would 
have done already, to prove your angles after this manner, 
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CHAP, XVIII. 


To take terreſtrial diſtances by the plain-T able, or Pandoron, 
a: by the T able. 


E have ſpoken of taking them by the chain onely,in 
V chap. 13. between thar and this there is very little 
differcuce. We will here ſuppoſe the ſame fuppoſitions as there: 
viz,. two houſes beyond a river, between which I deſire the 
' diſtance, alſo between each of them, and each of my ſtations: 
the chiefeſt difference is this, that by this your beſt way is to 
have your ſtation-line as near the river as youcan, which let 
be as before A B 4© pole long. Firſt ſer your lnftrument at 4 
and turn the ſights ro. D C, and B, and draw their lines; mea- 
ſure thence to B 40 po'es, there make a prick. but lay down 
your ..o pole with a very ſmall ſcale, if the diſtances be long, 
ſo that the 40 plc be little above an inch long. Ther ſer up 


your inſtrument at B,laying your index on your ſtation-line of 


your plot turn it till chrough the fights you eſpie A, then faſten 
your Table and one end of your ruler turning upon the center 
B, turn the ſights firſt to C, then to D, then draw lines, whoſe 
interſe&tions with the former will give you all your diſtances 
deſired. 


CHAP. XIEX. 


To &o the like by the Pandoron as it 1s a Quadrant, or by any 
graduated Inſtrument. 


Et the ſame example bepropoundedas afore, and let your | 


ſtation-lin& be A B 40 pole as near the river-lide as you 
can. | ſet up the Quadrant firſt ar A, where i find BAD 
110 degrees, and CAD is 59 deprees: lik-wite ier up ar B, 


then CBA is 104, whereof CBD 50, 'this ſtarion-line 40 | 
and theſe angles thus plotted extend you lines till they meet, | 
and their interſections will give you the delired diſtances # 


q - _ 
Pn Tc FR FSR er, 
_— 2 


as afore; yet-if you will beſtow the time and pains to caſt it | 


n- 4] 
* 
up # 
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up by the doctrine of Triangles you may come ſomewhat 
nearer, 


| 


DB 

Firft for the triangle BA D, ſeeing that BAD is 110 de- 
Srees, and the angle ABD 54: which make being added 
164, which take our of 180, reſts the angle A DB. 16 de- 
STEECS. 
. Nowinthe ſame triangle having all the angle andthe line 
AB: to finde the fide A D. | 
As the ſine AD B 16. Comparithmes o5 5966 


i5to AB 40. I60206 
So ſine 110 degrees, that is fine 70, 997299 
to 136 ZZ BD. 213461" 
Alfo.to findeA D, 
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Chap. 19, 
As fine A DB 16,Compar. Q55966 _ 
i5 to AB 42 pole: 160206 
ſo fine DB A 54degrees 990796 
to 117, & AD, 06968 


Then in the trtangle CB A, 
CBA is104and'B A Cis 60, theſe added together make 
164, which taken out of 180 leaves the angle BCA 16 de- 
Srees. Nowto find BC, 4 + | 
 Asſine 16 d. Compar.. 0559 66 
to AB4op. 1,60206 
ſo is ſine C A D 60 993753 
to BC 125 and & ny; 


209925 

Alſo to finde A C. —_ 
As ſine A CB 16, Compar. 055966 
to AB 40: I 60206 
ſo fine 104, that.is ſine78 998690 
CBA 214862 


toAC1402£, 
Laſtly having the two ſides A C 140 £ andA D 117-£ and 
the angle CAD 5oin your triangle, CA-D'to finde CD. 
As the ſumm of the ſides 258-5: Compar. 658804 


net Ot 


to the difference of the ſame ſides 2 3' 236922 7 
ſo is the tang.of + the ſum of the angles unknown 65 to the | 
tang. of 5 their difference 11 degrees, 033133 8 


which add to 65 d. 7 facit 76 the greater 928859 
angle D. But/ſubtracted from it makes the —— 
angle 54 deprees:and then 


as ſine 54.Compar. - 009205 
to 117 £: 206967 
ſo ſine 50 degrees, / 9088425 


Cr 
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CHAP. XX. 


Of altitudes and diſtances celeſtial by the Pandoron 
or Ynadrant. 


Or taking of altitudes and diſtances celeſtial, or altitudes 
terreſtrial, it is a matter of neceſſity , that beſides your 
Quadrant and three-legg'd foot, you get alſo a neck or piece 
of cloſe-grain'd wood, whoſe Diameter may be about three 
inches, or ſomewhat more. Let the nether end be turned with 
a ſocket, that inſtead of the ſocket of your Table you may 
put on that, ſo that it may turn on the top of the ſtaff as the 
ſocket doth, having alſo a ſcrew-pin in the fide of it, to hold 
it at any ſituation. Alſo about two or three inches below the 
top turn it like a bowl, in the midſt whereof bore an hole 
with an inch-wimble, to which fit a pin of the ſame wood, ſo 
hard both drivenin and glewed in that it ſtirs not, but let one 
end thereof be ſo big and ſo long as to fit the braſs ſocket, 
that the ſocket may turn very ſtiff about it; and let the little 
end of the pin reach paſt the hole of the bowl, almoſt the 
depth of the ſocket, and then you may fit that end of the 
pin either to that or any other Inſtrument, by slewing upon it 
a piece of its own wood, turn'd like a little ſalve-box; then 
upon this pin put the ſocket of your Inſtrument, and work as 
followeth. 


To take the altitude of the Sun. 

Take the ſtring of your phummet in your hand, and apply 
it to the edge of your Inſtrument, and hang it plumb : then 
ſcrew it faſt, then move the ruler with ſights up and down, till 
the Sun ſhining through the fight next the limb,the ſhadow of 
the thread run ſtreight along the rule, then look how many 
degrees are between the edge of the rule, and the bottom of 
the limb, ſo many degrees is the height of the Sun : and this 
you may do by ſetting it on a ſtool. 

on T take the height of a ſtar. | 
To dothis, having hanged your Inſtrument on the pin © 
H 3 the 
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theneck, and plumbed one edge by the light of a candle,look 

by the edges of bottrſights, moving the ruler till you ſee the 

ſtar deſired in a ſtreight line with them both, rhen ſcrew the 

ruler, and take down the Table, — the degrees from 

the bottom to the edge of therule for the height of the lar. 
To take the diſtance of two ſtars howſoever ſituate. 

If both be near the Horizon and near of one altitude, and 
within go degrees of each other, you need notuſe the neck at 
all, but onely lay your ruler on the beginning of the degrees, 
then ſcrew it, and turn the Table till by both ſights you ſee 
one of the ſtars; then faſten the Table, and move the ſights 
ro the other ſtar, and the degrees on the limb of the fiduciall 
edpe of the rule gives their diſtance. 

if they be both in one and the ſame half of a vertical cir- 
cle, take both their heights as afore, ſubtract the leſler altitude 
from the preater, you have your defire, If they are in ſeverall 
halfs af the vertical circle, take the complements of both their 
heights. and add chem together, &- attnm eff. 

But if they lie aſlope, and yet are within go degrees one of 
another, then beſides the foot and Quadrant, or Pandoron, 
get you two round ſticks as big as your thumb, about ſix foot 
long apiece, ſharpen their little ends, and nayl their great ends 
together within five or ſix inches of the top, with one nayl 
onely, that they may open and ſhut like a pair of tongs; alſo 
you ſhall take a joynd-ſtool and cuſhion , and having put the 
neck upon the foot,and the Pandoron on the pin of the neck, 
cloſe the three feet together with your right-hand, and lay 
them on the cuſhion, and with your left hand under-ſet the 
neck with the tongs, opening and ſhutting them as need is, or 
ſetting them nearer or further from you as need is, all with the 
fame hand, and turning ir aflope with the right hand. Then 
having firſt placed the lights at che beginning of the deprees, 
turn it till by the edges ot both ſights you ſee one of the ſtars 
you deſire; then keep the Table fit there, and move the ſights 
till by them you ſee the other ſtar, & wors compes ers. 
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CHAP. XXI. 


Of taking of altitudes terreſtrial by the Quadrant. 


Chap. 21. 


Here are divers ways whereby thele altitudes may be diſ- 

covered, whethe: they be perpendicular, as properly they 
ſignitie, or Hypotenuſes or baſes : for all of them are com- 
prehended under the notion of Altitude, becauſe the baſes 
may be as well found by the help of the perpendiculars, as per- 
pendiculars by the help of baſes, and any ot thele may be 
found ſeverall ways by the Pandoron, either as it is a {2na- 
drant, or as it is a Geometrical Quadrat: of eit} er of which 
we will lay down ſome Problemes, and firſt as it is a Qua- 
drant. ; 
Probl, 1. A diſtance being given and the angle of the baſe, 

to fi-dr an altitude. 

Meaſure the diſtance AC . 03, 
and che angle A . 9 deg. 40 min. by 
your Pandoron , the Complement 
wherof is the angle B60 d.20n.cy9 
as fine AB( 60d 20m 9493898 
is ro the line A D 200. 230/03 


ſo ſine BA C294. 40m. 969496 } = : 

toCB 114 (03. 205500 © LCaattGec- ce cot MED; 
II. Likewiſe the height CB given, to finde »A ( the 

diſtance. 

As BAC 29 deg. 40 min. 069496 

istoCB 114 (03. 230104 

ſo. B60 dep. 20 min. . 993493 

to A C 200. 230103 


To finde either of them by the ſcale and compaſſes, having 
the angle A, and diſtance A C. 

Firſt draw the line A C, ſet from A toward C 2:00 of iome 
ſcale of equall parts, upon C ered a perpendicular, and apon 


A make an angle of 29 deg. 49 min. which line w.{l nec 
CB 
F 
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CP, and you ſhall finde CB 114 fere, So meaſuring the 
height C B, and the angle B, and plorting it, you ſhall have 
LL The beigh d angle A being de th 

TII. The height B C and angle eing given, to finae the 

n nai. AB. i ; 

As A 29 deg.40 min. to B Cthe height 114 (03: fo ACB 
90 deg.to AB 230 (17. To finde it by the ſcale. Draw the 
line A C let it be 200 of equall parts, upon C erect the perpen- 
dicular BC, and on A make an angle of 29 deg. 40 min. fo 
the Hypotenuſe AB wilbe 230 (17. | 

The part of the diſtance Da in the fame diagram being 
known to finde DC orAaC. LetADorEFbe 90 foot and 
] deſire F G or D C, but 1 cannot meaſure it for impediments, 
therefore firſt take the angle of altitude B at both ſtations a 
and D, at A1 finde A 29 deg. 40 min. ſo that the angle 
CB A is 60 deg. 20 min. at D 1 find the ſame angleD 46 
deg. and DB C 44 deg. ſubtract 44 deg. from 60 deg. 20 
min. reſteth ABD 16 deg, 20 min. then ſay, As fine AB D 
36 deg. 20 min. to AD 90 foot: ſo is Ba D29 deg. 40min. 
to DB i58 ,+k.Then again, As 90 toBD158 £:ſois DBC 
44deg.to D C 110, whichadded to 90 AD makes aC 200, 
as afore. By the ſcale thus, draw the lines A Cand AB ad in- 
finitum, making the angle 29 deg. 40 min. then ſet go feet 
from Ain the line AC to D where you found the angle DBC to 
be 46 deg. becauſe the angle CDB is 444for they are the com- 
plements one of the other, therefore plot the angle BDC 
and it will be 46 deg. and the B D 158(4-: then from B let fall 
a perpendiculat upon A C, and it cuts it at C making DC 110 
and AC 200 as before. To let this perpendicular fall divide 
either 4 B or D B'iinto two equall parts, and with the compaſs 
at that widene's ſet one foot in the interſe&tion and the 0- 
ther in the line D C at C and there falls the perpendicular B C 
 andtheend ofthe line A C. 

Likewiſe any part of the altitude being known, the reſt of it 
may be found by turning the height into the diſtance, and the 
diſtance into the height, | 

| Any 
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Any part of the diſtance being known to finde the Hypote» 
nuſe. in the former diagram, iubtra the angle BD C.46 deg- 
out of 180 d&g. or (whnch isall one) add DB C 44 deg. tg 
C 90.there reſtsthe o0bruſe angle B D C 1 34-to which add the 
angle BA'D 29 deg. 40 min, they make 163 deg. 40 min. * 
whoſe complementto 180 is the angle ABD 16 deg. 20 min. 
Now ſay, As ſine 16 deg. 20 min, is to 90 feet: ſo is 1 34. dep. 
which becauſe it is obtuſe above 90 deg. you muſt ſubtract it 
from 180, reſts 46 deg. the acuteangle B DC, and they give 
the Hyporenuſe 4 B 230 (:7. And for D 3 ſay,As fine ABD 
16 deg. 20min. to 9O feet: ſoisſine D A B 29 deg. 40 min. 
ro DB 158 (4 for theplotting, if you mark how it is done 
in the laſt probleme, 'you cannot fail in this, But as ffor ta- 
king all chele Altitudes aforeſaid, conſidering they are onely 
to be taken npon plain ground and that the chieteſt uſe of this 
Skill is ro take ſuch altitudes as ſtand upon an hill: (For al- 
though ſeverall writers talk of raking the heights of Caſtles, 
Towers, Forts, &c. yet they deſcribe them all as if they were 
upon plain ground, whereas it is a common thingto finde a 
Caſtle on hilly ground: fo'that I know not one Author that 
gives any rules how to find the height of a Caſtle ſtanding 
on the top of an hill.) 1 have therefore here in this diagram 
demonſtrated the ſame. Let A C F be 7) 
an hill on which the Caſtle CD ſtand- 
eth; I ſet up my Quadrant at A and 
] finde the line A C which is the a- 
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ſcent of the hill to the bottom of che Caſtle 28 deg. of height, 
and the angle FAD 31 deg. to the top, the difference' is 
3-deg. which is the angle' CA D: then I medlure up in the 
line ACto B 2co foot: where if you fuppoſe another .hori- 
" Zontal' B G parallel to AF, ther muſt the angle G B C be 
28 deg. as before, by &£xclid,prop. 28. Element.1. there alſo [ 
take the top- line by my Quadrant,'viz. B-D, and finde the al- 
titude thereof G BD 32:deg. the difference is 4 deg. which 
is theangle CBD and that taken out of-180 deg. leaves the 
angle D BA 176 deg. by prop. 13. Element. 1, to which add 
CAD 3 deg.facit 179 deg. that raken out of 180 deg. leaves 
ADZB 1 deg. alloadd C BG 28 deg. te {-G.B godeg. 
they make 118 deg. which taken from 180 deg.reſts 62, BCG. 
prop. 49. Element. 1. and the ſame 118. deg. is the angle 
D CB, for which inthe analogie we'take 62 the acute angle 
or compleinent to 180 deg. for the obtuſe. Now to finde the 


fides ſay, | 

As fine A DB 1 deg. Compar. 1758144 
to AB 205. 2301.030 
fo fine CA D. 3 deg. 8718800 
to B D 6co. | 2777974 


Secondly, AsſineDC 3B 
118 deg. vel 62 deg. Compar, 0054164 
to B D 600, 2777974 
ſo ſine C'B D. 4 deg. 8843508 
to C D 47 ithe Caſtles height. 16755726 


But this will not be found very exactly by plotting,by reaſon 
of the meeting of the acute angles , & the lines running ſo far i 
one in another, eſpecially 4 D and B D, that you cannot di- WF 4 
ſtinguiſh their interſe&ion, and thus alſo we have not onely 
found the height of the Caſtle 4-7 3,but alſo the reſt of the hill 
line by meaſuring 4 Z 200 a part of the ſame line, and up an '? 
hill alſo, forifyouadd BC D 1:18 deg.to {"B D 4 deg.they 7 
make 1223 which ſubtracted from 180deg. reſts 53 deg. the |? 
angle > 


: 


NT OI SOA Fm 


" g III ” ETA 5, 4 bo WF ets 
. ==, "Fes 2s ITN DG KR Sh eo TTY S” "4 : T 
{ <irr age, NES SN 4rle 318 St Pe 3k EI Long 
> (0 wal SG ASE CES > & P a __ 4 \ 


" i a ws, a -( LI ow p : 
WELL arte nt trop nag AN 


Chap.21. The Faithfull Surveyour. 67 


angle C D B. Then ſay, 

As C B D 4 deg. ('ompar. 1156416 
to ('D47 3s. 1675726 
ſo CD B 58 deg: 9928420 
toB C776 (2. | 2760562 


which added to A B 200, gives the whole line 976 { 2. And 

now if you intend to begin your mine at B, your beſt way is 
ro go IO or 12 foot firſtin B Gline, as you ghuels haif che 

breadth of the fort to K, and thence draw the line K L paral- 

ſel to B C, which two lines are of equal length. Elems.1. prop. 

26, and then keep that line up to the top, for that muſt be 

your line of direction, that if by occaſion of ſome rock, or 
other impediment, you are forced to raiſe, or ſink, or go ſide- 

ways,you may by help of this line drawn on paper witha large 

ſcale,keeping account {ti] how far you are gone in thefaid line, 
and by help of the Quadrant at each ſtation, be able to plot 
how much you are above or below your line of diretion; and 

by help of your Needle to finde how far you are gone fide- 

ways ; but your belt way is co draw one line for aſcents and 

deſ.ents, and another for variations ſide-ways, beſides your 

line of direRion, and it will not be labour in vain alſo, beſide 

both theſelines to ſet down in a note-book the inches raiſed 

by chemſelves above the line of dire&ion, and the fallings by 

themſelyes,: that ſo you may ſubtra&t the ſumm of the leſſer 
from che ſumm of the greater ; juſt as in conveying of water, 
whereof we ſhall ſpeak anon. Likewiſe fer down the variati- 
ons on the right-hand by chemſewes, and thoſe on the left by 
themſelves, and againſt what part of your direQing line each 
of them is. -Thus when you come within ten or twelve foot of 
the floor, there begin your Oven. 
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CHAP. X XIL 


Of taking altitudes terreſtrial by the Quadrant, 
or the Pandoron. | 


VO 
"x 


— 


OO 82504 CARR AS A _ x 
4h. 50s \ Wh 7 s + 1208 —_ - 
FLY 3 37 ERA Y IX "8 


He ſides of the 
Quadrat S K, 
& K [L(of which S K 
is called of Piri/cns 
the right ſhadow, 8 
K L the contrary ) 
are nothing elſe but & 
the natural rangents | 
of arches leſs then a 4 | | 1/ | 
Quadrant, which fa) Ee: 26 de B 

each of thefe ſides be divided by decimal diviſion , they will 
agree with the Tables of natural tangents, either of B/unde- 
vil, or P::5/cus, which holds in the contrary ſhadow. but be- 
cauſe the contrary ſhadow is not continued ſtreight on, bur is 
turned again at 1000; therefore there it begins to be reckoned 
back again to O, as MF. JVingates, or M. Gunther; rule is. So 
that now ifyou turn AS down-ward , then K L will be the 
right ſhadow. 

Bur to diſtinguiſh the right and contrary ſhadow , you 
muſt firſt conſider whether your Quadrant goeth with a 
moveable rule and fight upon it, as Periſcs hath it; if ſo, 
rhen one edge is always plumb'd, then the right ſhadow is the 
horizontal above, and the left ſhadow is perpendicular; which 
if the ruler falls on it, the thing ſeen is lower then 1000 parts 
by his account. But by G#xthers Quadrat, which is with a 
piummet onely, and the centre upward, the plummer falls in 
Ft the right ſhadow, when che thing is ſeen lower then 45 degr. 
| | of the Quadrant, ora 1000 of the Quadrat. But M*. Gun. ® 
Wi ther hath (in my judgement) expreſſed himſelf in doubrfull 
terms, in defining right and contrary ſhadow, where he ſaith 7 
that the right ſhadow of a Quadrat is that which is neareſt 
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fo the horizontal . May 1 not well ask what horizontal line 
he doth mean? or where is there an horizontal line in that 
kinde of Quadrat? Certainly thereis none at all ; whar doth 
he then mean ? he meaneth that thar is the right ſhadow, that 
m taking any height liethy moſt I:vel, and fo it agreeth with 
Pitiſcus: and alchough Gmanrhers rules are fully ſufficient for 
hs Quadrant, yet will they not ſerve to Pitiſcas without ſome 
alteratign. We will therefore beg leave of M*. Gmnther to 
borrow his rules, and to fit them ro both. 
I. eApy point being given to finde whether it be level 
with the edge. by Gunthers. thas. 

If looking through the ſights, and ſeeing your deſired 
mark, the plummet falls in the the d- wn-right line next to 
you, then it is right and level! with rhe eye. Bur by the other, 
fix the ruler on the lower {ide to the beginning +fthe degrees; 
then plumb the other edge next the centre; if then by looking 
through the ſights, you elpie the mark, then is it level with the 
bottom of the Table; or if you ſee by the top, then it is level 
with it, 

2. To finde an height at one obſervation by Gunthers. 

If looking through the ſights and ſeeing the mark , the 

plummet fall.ng on 100 of the Quadrar, or 45 degrees of the 


- Quadrant; then the diſtance between the mark that is level 


with your eye it ſelf, is equal to the height above the ſaid 
mark. But if the plummet falling chere, you ſee below it 
through the ſigtits, then go further off, if above, then go 
nearer. 

By the other, Firſt, faſten your ſights on 190 or 45 degr. 
of the Quadrant; then having plumb*d the fide next you, go 
farther off, or nearer, till you lee the top deſired through the 
ſights of the ruler: then by looking by the over-edge of the 
(Quacrar, ſee ſome mark by it alſo : ſo the diſtance from it to 
your eye ſhall give the height from the mark to the top delt- 
red. And wiat ts here ſaid of 100 of the Quadrat to give 
the true diſtance, underſtand the ſame, the plummer filling on 
Fo of right ſhadow, and the ruler on 50 of contrary, then to 
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7 The F aithfull Surveyour. Chap. 22, 
give a diſtance double to the height: if 25, the height is but a 
quarter of the diſtance; if 75, then three quarters : for as of- 
ten as the plummer falleth on the parts of the right ſhadow, 
or the ruler in the other on the contrary ſhadow, as 100. to 
the parts on which the thread falleth,or rule cutteth; ſo is thz , 
diſtance to the height required: and contrarily, as the parts cux 4 
by the thread of ruler in the ſaid ſhadows are to 100, ſo is the ; 
heighr to the diſtance, But when the thread ſhall fall on the 
parts of the contrary ſhadow, or the ruler on the right; if; 
they fall on fiftie parts, the height is double to the diſtance; if 
on 25, it is four times as'much as the diſtance : for as often as 
the thread falleth on the parts of the contrary ſhadow, or 
the ruler on the right , *as the parts cut by the thread or ruler 
are to Io0; ſo is thediſtance to the height; and on the con- 
trary, 2s I00 areto the parts cur, ſo is the height to the di- 
ſtance: and what is here ſaid of the height and diſtance, the 
ſame may be underſtoad of the height and ſhadow. 

To finde the height or diſtance at two obſervations 
by MF. Gunthers way, by the 2uadrat. 

As if the place which is to be meaſured might not otherwiſe 
be approached, and yet it were required to finde the height 
B C, and the diſtance: Firſt, I make choiſe of-a ſtation at E 
( in the laſt diagram ) where the thread may fall on 100 parts 
of the Quadrat, ar 45 degrees of the Quadrant , or theruler 
cut the like parts, the diſtance E B would be equal to the 
height B C: then if I go further off in a dired line with the 
former diſtance, and make choiſe of a ſecond ſtation at D, 
where the thread may fall on 5o parts of right ſhadows , or 
the number 50 of contrary ſhadows, the diſtance B D, would 
be double to the height BC. Whereſore if I meaſure the dif- 
\ ference between the two ſtations E and D, and this difference 
E D will be equal both co the diſtance E B, and to the height 
BC: orif you cannot make choiſe of fuch ſtations, I take 
ſuch as I may, one at D,where the thread cuts 50 parts of right 
ſhadow, and the rule 50of the contrary; the ſecond at A, 
where they fall on 4o parts of their like ſhadows, Then ſup- 
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Chap. 2 3. The Faithfull Surweyour ; I 
poſe the height BC to be 100 ( for eaſineſs of calculation, 
though itbe but 16G ) | finde, as 50 parts are to 100, the ſide 
-of the Quadrat; ſo 100 the ſuppoſed height to 200, the 
diſtance B D. And as 40 parts at the ſecond ſtation unto 100, 
ſo 100 the ſuppoſed height ro 250, the diſtance B A, Where- 
fore the difference between the two ſtations D and A ſhould 
ſeem to be 5o, and then if in meaſuring of it you finde ir 
more or lefs, che proportions will hold, as from the ſuppoſed 
difference to the meaſured difference;ſo from height to height, 
and from diſtance to diſtance : as if the difference between 
the two ſtations D and E being meaſured were found to be 
30; As 50 the ſuppoſed difference unto 30,the true difference: 
ſo 100, the ſuppoſed height, to 60 the true height, and 200 
the ſuppoſed diſtance to' 120 the true diſtance, and 250 at 
the ſecond ſtation to 150 the diſtance BE. os 


EHAP. XXII 


To take the ſituation of a plain for a dial, viz. the decli- 
nation and reclination thereof by the 
Panderon. 


Pply one edge of your Pandoron to the plain, and the 
plummet to the edge next you; if that edge be upright, 
the plain is upright : if it rec'ine, take off the ruler , and ap- 
ply ore of the edges next the centre that are not divided to 
the plain;ſo the degree cut by the thread gives the inclination. 
But if it recline, then turn the centre downward, and holding 
that thread in yuur hand, moving it to and fro with your 
thumb upon it a little above the limb,till the thread fall on the 
centre :. ſo the degree cutting the line, ſhall be the reclination. 
Or you may put on therule, raking out the ſights, turn the 
centre downward , and one of the ſides next it to the plain, 
turning the rule till the thread fall in che middle of ir, then 
the fiducial edge thereof will give the degree of reclination. 
But for the declination : Although you may go ſome- 
whit near by help of your needle andcard, if there be no 
won 


_ The Faithfull Surwtyour. Chap. 23. 
iron_ near you, yet work as exactly as you can, T will be loth 
to truſt it, bur racher 1] will go furcher abour, and finde it by the 
Azumeth; which to do, | muſt firſt by my Pandoron take the 
angle of the wall and Son, thus: Apply one «of the edges 
thereof next the centre to the plain, and turn the ruler till 
the Sun ſhews the ſhadow of the . thread of the fight nexr 
the Sun, along the mid(t of the rule, ther. ſhall che tiduciail 
edge of the ruler give the degree of declination. Burt you 
muſt mark whether it be taken in the fore-noon or after-noon, 
and likewiſe the-monerh and day of the moneth: l;kewiſe you 
muſt at the ſame moment take the Suns *alrirude, thus ; Either 
hang the Pandoron on the pin of the neck, or rather :et one 
of the undivided edges on a ſtool, and pluwh the other, then 
turn the edge of the 1 able to the Sun, mu ving the ruler up 
and down, till the ſhadow ot the thread in che fight next the 
Sun ſhine ſtreighr along the middle of the rule, ſo the fiducial 
edge gives the Suns altitude in the degree of the limb, Now 
knowing theſe things, you may finde the Azumeth either by 
calculation, or by your Pandoron , if-you have Guxthers 
Quadrant drawn on it. Firſt, by calculation having the 
moneth and day, you know the Suns place by this rule: 

w.- 20 27 24 9 209 249 {23-232 28. 10 9 
Mar. Apr, May. June. July. Aug. S:pt. Otto), Nov, Dec. Jan. Feb, 
Y v0 6; WM 1:4 Þ-- Pw I 
2 tens, - 2 elevens, 4 thirteens,. 12, 11, 10, 9. Theſe-are the 
days of each moneth the Sun changeth his ſigne , beginning 
with arch. If the day you ſeek the Suns place be after the 
change day in any moneth, ſubtract the change day out of the 
tay you ſeek, and you have the degree of the ſigne of that 
moneth. Example.1 defire the Suns place Apri/the 25.16. 6. 
I finde by this rule epril 10, the Sun. entred 5, take 10 out 
of 25, reſts 15 : fo I conclude, the Sun is in the 15 degree of 

xv that day. | 
But if the day you ſeek be before the change day in any 
moneth,then firſt you muſt ſubtrat that day from the change 
day, and then the remain always from 30.50 epri/ the fitth 
| take 
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take five out of ten, there remaineth five; and that taken from 
30, there reſts 25 degr. which being it is Leap-yeare, you may 
make it 26 of V, of the moneth preceding, 

Then you muſt ſeek the Suns declination either out of ſome 
Table for that purpoſe,or by this analogy :as the Radius to the 
ſine of the Suns greateſt declination 23 degr. 30 min. ſo is the 
diſtance from the neareſt Equinoctial to the declination deſi. 
red. Suppoſe April 5. the Sun in 26 degr. of y, that is 26 
degr.from the neareſt EquinoRtial; ſay, As the Rad. to the ſine 
of the Suns greateſt declination 23 degr. 30 min. 


23 degr. 30min. 9060070 

; 20 064184: 

ſo is the diſtance from the neareſt EquinoRtial to — 
the declination defired 10 degr. 4 m. 924254 


which becauſe itis in a Northern ſigne, asV & It S We, 
therefore it is North declination, and is ſa much nearer then 
90 degr. to the North-pole, as the Suns declination is, - viz. 
79 degr. 56 min. Now add this diſtance, the complement of 
the altitude, and the complement of the latitude, all three to- 
.Sether, and from the half ſumm ſubtract the diſtance from the 
pole, and note the difference. Let us ſuppoſe the Suns altitude 
taken about nine of che clock in the morning for the latitude 
of 52degr. 15 min. took by the Quadrant as you are dire&- 
ed in Chap. 20, to be 32 degr. then proceed thus, The Suns 
North declin. 10 deg. 4 m. diſtance from the pole 79d 56 m. 


latitude 52 degr. 15 m. complement _ 37 45 
the Suns altitude 32 degr. complement 58 00 
Now ſay . Asthe Radixs 5o, Summ 175 41 
to ſine of the compl. of half umm 87 50 
alric, 32 d.s.e.S.58.d. 992842, hencetake 79 56 _ 
ſo coſine 52 d. 15 m.or _ difference 7. 54 
S. 47.d. 45 m. 078690. 


to a 4b ſine21d.i7m. 971532. 
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As this fourth ſine 21 d. 17 m. Comp. Ar, 028 467 
to the S. of the half umm 87 d 50m. 599969 
ſo is the S. of the difference 7d. 54 m. - 013813 
to a ſeventh ſine 15d. 20m, 1942249 _.. 


Add to itthe Radins, the half (971124 30 d. 58m.) 
thereof is the mean proportional, being the ſine of 30d. 58 m. 
v. hoſe comp. is 59d. 2 m. that doubled is 118 4. 4 m. the 
Azumeth from the North, ' | 

Now ſuppoſe yon-had/taken the wall and Sun 40 deg. that 
muſt always be ſer backward in the courſe of the Sun fromthe 
Syn or &zumeth: viz. from Welt to South, from South to 
Eaſt, &c. ſo then our angle of wall and Sun being taken in 
the morning, theSun muſt needs be on the Eaſt-fide of the Me- 
ridian. line, and being found 118 deg. 4 min. from the North, 
that;is 28 deg. 4 min. beyond the Eaft, now if 1 ſer back 45, 
that is take 28deg. 4 min. out of 40.there refts 1 1deg. 55 min. 
from the Eaſt toward the North;and there | 
was the Sun when firſt it ſhone on the wa!l 
thence draw your wall-line through the 
centre, and always the diſtance between ER 
the Eaſt or Weſt-line and the wall-line is 
the declination deſired 11 deg. 56 min. as 
afore in-Chap. 14. Now becauſe the Sun N 
ſhines on it at noon: therefore it is a South diall, and becauſe 
the Sun ſhines on it longer-in the fore-noon then'in the after- 
noon, therefore it is a South declining Eaſt- ward 11 deg.56m. 
Butif baving the day of the moneth e4pri/5, you take it in 
the morning and theSuns altitude 32deg. and the angle of the 
wall and. Sun 40 deg. as afore, and'you have Gunrhers Qua- 
drant drawn on your Quadrant for your own latitude, and 
that you. have your line of the Suns declination drawn on the 
ruleras well as on the lefc-ſide of the Quadrant. And rhus 
you deſire to know all things by it without any calculation; 
Firſt lay your ruler on the day of the moneth, ſee what degree 
of declination is cut by that 12 of clock hour which is proper 


'to the time, whether it be ſummer or winter, carrie that de- 


gree 
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gree to the Ecliptique and you have the Sunsplace: Alſo carri® 
tt or take the ſame degree in the declinations on the left ſide» 
it gives the time of Sur-riſizg in the fo: e-noon-hours and the 
ſetting in the after-noon. Lay the ruler on the deg. of the Suns 
alritude in the limb reckond from the left-hand, and your 
deg. of declination gives the hour of the day:carrie it to the 
right-fide and reckon the altitude from thence, and the ſame 
deg. of declination gives the Azumeth either for ſummer or 
winter: but not from the North, but from the South. Then 
nel caſt up your declination of the wall, having your A- 
zumeth as you did before, orelſe finde it by help of a ſcale of 
chords drawn toward the top of the Quadrant on the right 
hand with a circle of the Suns Radizxs divided with two crofs 
Diameters, and marked with Eaſt, South, Weſt, North, and 
thereby with your compaſles take your diſtances from your 
ſcale and fer them out upon your circle. Further if you bring 
your deg. of declination upon your ruler to the Horizon, you 
have the Suns Amplitude in the Horizon alfo lay your rule« n 
the place of the Sun in the Ecliptique it gives its right aſcenti- 
on. If you bring your deg. of declination to the Horizon, the 
edpeof the rule ſhewes in the limb the Aſcentionall difference; 
which known, turn this Aſcentionall difference into time, al- 
lowing an hour for each 15 deg. and 4 min. of an hour for 
each deg. it ſhews how long the Sun riſeth before ſix of the 
clock in ſummer, and after fix in winter. If you bring the de- 
gree of the Suns declination in ſummer to any of the winter 
hours,and for morning hours of the one take the afternoon 
hours of the other, it gives in the limb the depreſſion of the 
Sun below the Horizon. Bring the ruler to 18 deg. of the 
limb, and ſee where in ſummer the deg. of declinacion @uts 
the winter after-noen hours, and that hour is the break of the 
day: but in the fore-noon hours for day-light ſhutting in and 
the contrary; lay your ruler on the day of the moneth, make 
a mark upon the rule, where it cuts the ſixth hour in Faels 
Quadrant, then lay your ruler on the Suns altitude in the limb 


and your mark,which give you the planetary hour, But it was 
K 2 nor 
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not my purpoſe to ſhew allrhat may be wrought by the Pan- 
doron,ſo 1 may have work enough for a good while;bur onely 
to ſhew the uſe of it in meaſuring of land, taking of alritudes, 8 
conveying of water. They chat deſire more of the making & 
uſe of itin theſe things,let them ſee G«nrthers book it ſelf,or for 
the uſe of it let then ſee a little book thereof by it ſelf ſold by 
ME. {ox at the ſigne of the Atlas in Corn-hil,together with 
printed papers of the ſaid Quadrant for Zoxdox-latitude one- 
ly. But if any deſire the making of it for other latirudgg, let 
them peruſe my Fale redivives or Sun-ſhine of ſhadows, were- 
in they ſhall finde G»thers firſt chapter touching the making 
of this Quadrant explained, with Tables to make it for all la- 
tit»des throughout all Zg/and, and alſo Tables for all Hori- 
zomall dials, and for all. ere& South and North, Eaſt and 
Weſt, and all decliners from one deg. to go for each whole 
des. as alſo for all Polars, and all chele for nine ſeverall lati- 
tides from 50 to 56, as alſo divers others curious.dials Qua- 
drants and Nocturnals. 


CHAP. XXIV. 
| Of conveying water. 


I Find great difference among onr beſt Authours concern. 
ing the odds or difference between the true and water-le. 
_ velll. MF Hopron in his 24 chapter of his Topographical-glaſ; 
faith, that after the ordinarie manner to bring it in pipes, the 

round muſt be lower by 4. +-inches for each mile, then at the 
Reing-bead + ſo that 1 ſuppoſe his meaning is, if it be 10 miles, 
it muſt be each mile alike, viz. ten times 4 and + that is 45 in- 
ches, or three feet nine-inches; but neither demonſtrates ic nor 
gives any reaſon for it. Again M" Diggs in his Pantometria 
(1ib.1. chap. 3.) ſaith that in ten miles diſtance, che water: level 
ts below the true nine paces, four foot eleven inches: which if 
e:ery mile give a like we have five foot ina mile. And becauſe 
there is ſuch a vaſt difference , 1 will lay down both Diggs his 
ule to finde it, and hisexample, as he calculated it in his own 


words: 
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words: his rule is thus. Firſt it behoveth you to get the di- 
ſtance of the fountain from the place whither you will con- 
vey the water, which diſtance you ſhall multiply by it ſelf, 
adding the off-come to the ſquare of the earths ſemidimetient, 
and from the ſumm extra the ſquare-root, and out of which 
root ſubtra& the earths ſemi-diameter,the remain is the diffe- 
rence deſired. His example is this. Admit the diſtance BE 


_— 
. SE Yn 
-- 


A 5 = 
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—_— 


Io miles. The ſemi-diameter of the earth E B 5011 /tali- 
an miles. But how the ſemi-diameter can be 5011 Tralian 
miles, 1 cannot imagine: for if the ſemi-diameter be 5011, the 
whole diameter muſt be 1co22, which multiplied by 22 gives 
220484: that divided by 7 gives 31498 the circumference; 
which divided by 360 deg. gives 87 + 1talian miles to a de- 

ee. | 
5 Es becauſe an 7:aliar mile is 1000 paſes, and an Ex- 
gliſh mile 1056,ſay, As 1056, 1020:87 4. 82, So that by this 
account there ſhould be 8.2 EZ-gliſh miles to a degree, which 
was never heard of, our common account is but 60. our mo- 
dern Artiſts hold 66, the moſt thatever was reckoned of is 
leſs then 69, but this is 13 more. 

But ſuppoſe the ſemi-diameter to be, as he ſaith, 5011 -_ 
K 3 the 


OO ETINY 


— 
— c 


_ ſquares togerher, they make 


——_ -_ gr ns tan =_ - _ a - : 


$ The F airhfall Sarutyow: Chap. 24. 


the diſtance 10 miles, each mile 1000 paſes, each paſe five 
foot, the ſquare of 10000 pates, that is 1© miles, the diſtance 
is 100000000, and the femi-diameter in paſes is 5011000, 
the ſquare thereof is 25,110, 2100, 0000, add both theſe 


2511022 3OCOOOO 


= 9801 9 
hence extract the ſquare-root,it is 5011009 —————= 


If hence you ſubtra&t the ſemi-diameter in paſes 5o1 1000, 


> ' \ . 
there reſts 9 -3= or 10 pales fere, that is 50 foot, 


whereas Hopton hath 10 lines 4 5, that is 45-inches,. or 3 foot 
9 inches; ſo 40 miles diſtance requires'48 + poles. Now whe- 
ther we reckon the ſemi-diameter 5 01 r-1za/iay miles, or 3436 
Engliſh miles, 60 miles to a degree, or 3780-Exp1«4h miles, 
66 toa depree,'that decides not the controvenſie, whether of 
theſe either Hopron oriD:g gs is right, or either of them both, 
or neither of them both. - \ 

Firſt for Hoptox 1 cannot think him to be true; for that he 
ſheweth no reafon, nor demonſtration of it: and although 4. 
= inches may; ſerve the'firſt mile, yet I cannot think every mile 
is alike, for this: watet-level mult of neceſlitie be ſuppoſed to 
be a right tine drawn 'or rynning from the top of the earths 
hemiſphear,there making an acute angle with. che tangedr,and 
running between theſaid tangent and the earths Perimeter, 
ſuch as the tangent-line B G in the laſt diagram. Now there 
may be infinite ſuch lines ſuppoſed between the faid tangent 
and the earths circumference, and is there not as good reaſon 
for all, as for any, for one as for another; there muſt be a 
terminus ad quem given, as well as a termings a quo. 

Beſides all this, all theſelines will be in the aire above the 
earth ; bur the water muſt not run above the earth'( that is 
Gods decree) but in the earths Perimeter. 

Therefore this difference of levels muſt needs be a line fal- 
ling from the tangent-line, that runneth from the top of the 
earth to any diſtance deſired, which (according to Dzgs) is the 
exceſs;of anHypotenuſal above the Radizs, or earths ſemi-dia- 
meter, running from the ceatre of the earth.co any _ of 

| miles, 
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miles, poles, paſes, or feet deſired, or it is the natural ſecant 
of the arch which ir cutteth in meeting with auy diſtance of 
the ſaid tangent aſligned. 

In the former diagram, let ABCD repreſent the upper he- 
miſphear of the earth, E the centre, E B or E D, or any of the 
pricked parallels falling on E D, conceive them all to be ſemi- 
diameters of the earth, B the top of the earth, B G the tan- 
cent line, B N aline in the aire between the tangent and the ' 
circumference of the earth : now for that it is impollible to 
make his example to appear to the eye out of the ſaid dia- 
gram, both by reaſon the ſaid ſecant falls ſo near the ſemi-dia- 
meterE B ; and that there is no apparent difference between 
the ſaid tangent and the earths Perimeter, let us ſuppoſe the 
ſemi-diameter of the earth both E B and B G, to be either of 
them 100 miles, and let the diſtance B F be 40 miles, then the 
ſecant or Hypotenule is E F, which for that ic is longer by FO, 
then E ÞB, therefore FO. is the difference of the levels found, as 
is before declared. 

And although Digs neither doth ſet down the reaſon of his 
finding tt after this manner, yet it is eaſily perceived of every 
one that hath any underſtanding in trizngles : for it is but the 
finding out of the Hypotenuſe of a rectangle right-line tri- 
angle, having the two leggs given, and it may alſo be wrought 
by the, Logarithmes; by with little Jeſs labour, 

Some: think alſo that the line F Pis the difference of the 
levels : but ſince the difference in 100 miles is almoſt inſenſi- 
ble between thoſe two, we will onely demonſtrate it to you, 
and then et every man uſe his own diſcretion. 


Chap. 24. 
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Let us ſuppole in this diagram ABFD the upper hemi.- 
ſphear of the earth, whoſe ſemi-diameter EB is 3750 Engl:/h 
miles, 66 to a degree, to which is equal both B G, andFM, 
and E D : for E Dis equal to E B, E/emerr. 1. Defin. 15. and 
BGand E D. Element. 1 Prop. 36. therefore it is equal to 
E B, Axiom. 1. Element. 1. and FM isequal to E B, Elem. 
I. Def. 15. and BG, and ED Elem. 1. Prop. 36. therefore 
equal to EB, Axiom. 1. Elem. 1. and ME is equal to FB, 
Elem. 1.Prop. 36. And becauſe in the other example we could 
not diſtinguiſh one thing from another, becauſe of the near- 
neſs of things one to another; therefore we will take the di- 
Rance B F, which ſuppoſe 1500 miles, which ( to fave labour) 
we will keep ſtill in miles. 

Firſt cherefore,to find EO,EF, and OF, frſtEO is =to 
E B, Elem. 1. Def. 15. 
for E F ſquare E B, 3780. it is 14288400. 
alſo ſquare BF, 1500, it makes 2295000. 
theſe added make . 16538400. 
whoſe ſquare root E F is Engliſh miles 4066 Z. 
Whence take E B, equal to E O. Elem. 1, Def. 15. 3780. 
reſteth OF, Engliſs miles _ 2, 

| Then 


Cs a 5 Babs IG 


7; #223%)7 Ay pet 


Chap, 24. The Faithfull Surveyor. 
Then to finde BEEF. 


As 3780 Comp. Ar. 642,250 
ls tO Radins : 
lo is 1500 317609, 
to tangent 21d. 390m. of BEF, ' 959859. 


whoſe arch is B O, whoſe natural tangent B t is 39694 parts, 
and that is equal to L P. Eleyzm. Prop, 36, which is ſine of 


23 d. 24m. for as 3780 3, 577-92. 
£O Rad. SO 1500 I3,176091. 
roS. 29d. 24. m. 9, 598599. 


whoſe complement is 66 degr. 36 m. and the fine thereof M P 
91775, and the verſed ſine thereof FP is equal to L B 8225 
parts. 

And to reduce them into miles,ſay, 100000. 9225 :: 3780. 
311.FP, whencetake © F 286 2, the difference is 24 & miles 
difference in 1500. 

But how can we do ſo ? fince MF. Froſt ( then Manciple of 
Emmanuel Colledge in Cambridge, ſince Sword- bearer to the 
Lord Maior,and fince that a Secretary to the Councel of State, 
a man beyond all exception for integrity of l;fe, an excellent 
Mathemartician, one that brought the water from the Spittle- 


houſe to Emmannel, and thence. to {hriſts Colledpe,) told 


me, that hecame upon a time (by mere accident) in the Fenns 
to a place where an old river had run down ſome four miles , 
and was brought four miles back again in a new cut; and when 
they mer, the water in the old was but four inches above the 
water in the new. Now the queſtion is this, Doth not this 
confirm, orrather out-vie Hoptoxs tenent of four inches: and 
an half to a mile, ſeeing here is but four inches in eight miles, 
which is half an inch for a mile ? Truly I think not , for 
whereſoever you conceive your ſelf to be, there is the true top 
of the earth: if there you are withall neither above nor be- 
low the true circumference of the earth, ſuch as | conceive the 
Fenns for the moſt part to be; having formerly been made le- 


vel, as being part of the ſea, I ſee not but that the water may 
L run 
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run both ways as well as in the ſea, if not all four ways, as well 
as the four rivers.in the garden of. Eder. And by this means if 
the meeting place was not ſome bowing of the earth of four 
inches thick, why might not they have met of equal height. 
Every one (1 ſuppoſe) will confeſs with me, that 1 being at 
B, the water will run to C, and to 0; and if you turn C upper- 
moſt, will it notrun from Cxo B as well 2 areno places up- 
permoſt but B, becauſe I am not there; certainly I am ſome 
wonderfull vertuous fellow: well, 1 will get thither, and then 
: will run thither. 1f any diſlike this anſwer, let him give us a 
etter. 


CHAP. XXV. 
Of Inſtruments for conveying of water, and their uſe. 


[| F your diſtance be not above an 100 poles or thereaboutrs, 
you may hang your Pandoron or Quadrant on the pin of 
the neck, and then ſet up a ſtaff, or rather let one hold it up- 
right, with his face toward you at the head of the water, mo- 
ving a ſheet of paper up or down, as you, ſtanding 8 or 10 
pole off in the water-way, ſhall direct him by the ſigne of 
your hand, till you having there ſer up your Inſtrument, and 
plamb'd ic cruly level, you fee either through .the ſights , or 
over ſide of the Quadrant, the nether edge of the paper;ha- 
ving firſt ſcrewed the ruler faſt, and placed the thin edge 
thereof preciſely upon the upper Horizontal line of the Iaſtru- 
ment : now take not your ſtations above 10. pole at the moſt 
from your ſtandings, both in regard of therefrattions of the 
air which will deceive your fight , as alſo for that though your 
Inſtruments be never ſo true, yet if you fail either in your 
plumbing it, or in laying your ruler but one tenth part of an. 
inch falſe, ( which is eaſily done:) you will fail ſo many tenths 
as are Tables lengths betweeri your Table & your ſtaf; which 
if your Table be 18.inches Radixs, and your ation ten pole, 
will come to eleven inchesin that diſtance, enough to marr 
your whole work. | 

Now 


Chap.25. The Faithfull Surueyour. $z3 

Now he having placed his paper, ler him bring it ſtaff and 
all ro you wichour ſtirring it, and then you having a two-foot 
rule,and'a ſtick in your hand about four foor and an half iong, 
meaſure firſt the height of your ſights above the ground, alſo 
from the bottom of his ſtaff ro the nether edge of the paper: 
if both be alike, then thoſe ewo places are level; if nor, chen 
ſee which is moſt, and how many inches there are odds + if his 
be more then yours, then your ground is riſen more then his,ſo 
many inches as the difference is ; but if youare mote then he, 
then you are lower, and then the water will run, or elſe not. 
For it will never run higher naturally upward, unleſs your for- 
mer falls do countervail your rife. 

Having thus found the diFerence, you muſt in a note- book 
make two Tables, one for the riſtngs, and another for the falls 
at each ſtation, with their titles of riſing and falling over 
them. and che number of inches at each ſtation, and the num- 
ber of the ſtations on the left hand : and you may do well alſo 
to meaſure the diſtance with a chain, and ſet down on the 
righr fide the diſtance from the ſpring-head, and at each ſta- 
tion to obſerve ſome mark. And having all done, you muſt 
caſt up the Tables each by it ſelf, the inches of the falls by 
themſelves, and the afcents by themſelves : then ſubtra& the 
leſſer total from the prearer, if the deſcents be moſt, ir will 
run, fo that there be no ſtation inthe way that is higher then 
the ſpring-head : which if you ſuſpect, caſt up both your Ta- 
b'es onely ſo far, and you may eafily know. Yet if it ſhould, 
that will not-cut you off al:ogether.: for thongh you cannot 
help your ſelf by digging deep; yet it is hard, if you cannot by 
going about. 

Having thus meaſured and found the difference, you may for 
triall-ſake c—_ places,and let him ſtand where you ſtood, 
and do you ſtand at the fountain. if there you finde the de- 
ſcent to be the ſame as you did before, all is right: and thar 
you will hardly do, unleſs your Inſtrument be both very large, 
and very exact. 

| But now you muſt know, that there is a difference berweerr 

L.2 you 
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our being between the ſpring-head and him, and his being 
berwern it and you : for now, if he be moſt, he is loweſt, for 
always he that is mcſt is loweſt. | 

Now. if you will, you may either your ſelf go on forward, 
and let your aſſiſtant ſtand; or rather your ſelf ſtand there ſtill, 
if you remove not to prove, asI ſaid; and ſo you may take two 
Biznces at one ſtation ; eſpecially, if you have two aſliſtants, 
and all you three arein one direc line: ſo if you keep your 
work in a ſtreight line, if two aſliſtants ſtand in the water- 
way, if you ſtand in the middle in a right-line, if you ſee to 
one of them, youſee to the other without ſtirring the Inſtru- 
ment any ways. 

Again, ſo far as you go in.a dire& line, if ycu have ofixe 
ſet two marks level, you may eaſily by chem ſet up a third and 
fourth asfar as it goeth in a ſtreight line, and when it turns 
then u'e your Inſtrument as afore. 

Alfo it ſo falls out that water is to be brought out of ſome 
pond or level water: if you bore holes. in two boards like 
trenchers, and ſharpen ſticks of equal height with white pa- 
pers on them, if the boards lying in the water, two aſliſtants 
hold the ſticks that you may ſet up a third in a ſtreight line 
with them, wich a mark upon it agreeing level with the other 
marks; if they are too high remove them lower, but both a- 
like, or your own higher, & contra: onely take juſt notice 
how high the two are above the water, and then go on with a 
fourth and fifth fo long as you go in a ſtreight line, and then 
uſe the Inſtrument as afore.. . 

Alſo it may happea that you deſire to bring water from ſome 
ſpring or head, bur you have neither level, nor level wate?, nor 
ſtreight water-way, but you ſuppoſe it will run, and the way 
is not long, and you would willingly try . 

Firſt then begin at the head, and make a little trench of 
three. or four pole long towards the way that it will run 
ſtreighr, whecher chis be ſtreight or crooked it matcers not, 
_ thenlerrun ſo much water as may onely fill this trench : if you 
finde it dry , or ſhallower of water at the head, then at = 

| other 
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other end, it ſhews the ground to be falling; then do the like 
with three or four poles more, ſtill making the water to fol- 
low you, till you be gone three or four pole in your ſtreight 
line,then having filfd it that the water may ſtand level at both 
ends, ſtick up two ſticks, one at one end, the other at che 0- 
ther, of equal length about four foot above the water, then 
S0 ON 10 Or 12 pole in the ſame line, where fetup a mark, ſo 
that you ſtanding behinde-t; and looking to the middle mark, 
either all che rops or all the bottoms, according to which you 
meaſured your equal heights, may agree; then if that ſtick be 
longer beneath the mark then the other cwo, it ſhews deſcent: 
if any riſing places be in the midſt, you may eaſily finde their 
riſe by ſetting up a ſtick, and meaſuring it as before, _ 

Bur for long diſtances, although I have fully ſhewn the uſe 
of it already in the Pandoron, yer becauſe of the ſhortneſs of 


For find= 
ing how 


h:gh you 


may ſet 


the lines, there is as little reaſon for to uſe that in doubtfull your cock 


ia a houſe, 


caſes, as for one to ſhoot at wild-geeſe a furlong off with a ſee the laſ 


piſtol, or to take on obſervation with a Quadrant of 3 inches 
Radias. 1 will therefore here give the making of a moſt ex- 
cellent Inſtrument, ſoon made, and cheap enough. Firſt, let 
D A Bbe apiece of deal, or ſome 
| light and ſoft wood, about two 

inches ſquare, or inch and half, 


| A and ſeven or eight foot long: in 
_ | the upper-ſide thereof let there 
E Þ be a groove or chanel made 


with a round plane, like the 
chanel for a bed-cord, about an 
q- inch wide, and of like depth: 
likewiſe let E D and FD betwo 
C| | piects of an inch broad a- 
piece, and a foot long, and half an inch thick a piece; to make 
brackets to be lapp'd one over the other at D, and likewiſe the 
beam with ſcrew-pins made of pieces of old keys, to ſcrew 
onely into the wood, without any forills at all, and likewiſe an 


ocher piece D G of ſix foot long, a quarter of an inch thick, 
, L 3 and 


page of 


this Book. 


$5 : The F aithfull Sarocyour. Chap. 26; 
and an inch broad, with a jage-ſtrake down. ſomething 
toward one ſide of it, that you make the icrew-holes beſide 
ir: chis muſt be ſcrewed rogerher with the two brackets, within 
an inch of the end, all rhree with one pin, Alſo you muſt 
fcrew it to the beam at C, that the jage-ſiroke may be exact. 
ly. perpendicular ro the beam: this hole muſt be bored cloſe 
to the bottom of the groove, and in the bottom of the 
beam you may glew on a piece of ſore eighteen inches long, 
in the middle, of two inches broad and an inch thick, ro 
thicken it; becauſe juſtin the middle you muſt make an hole 
ſo big and lo deep, that ir may fit to go on the top of the - 
three- foot ſtaff, or foot of the Pandoron, when both it and 
the neck are took off; yet you muſt take heed you bore it not 
quite to the groove, and let ir go on as ſtiff as you can poſli- 
bly. Alſo at either end glew on a piece of an inchthick, eighr 
inches long, - and of the breadth of the beam, or nayl them 
on to the beam, and cur the baſe; true and ſquare : then Set 
two thin ſights made after the manner of this figure, eight 
inches long, and nayl chemon to the ends at A B, ſo 
that the ſight-hole of the one may look over the flat 
of the other, and when you will uſe it put it on the 
Naff, and put on a plummet and thread of thelength 
of the jage-ſtroke ; then ſet it up, and move it by the 
feet till the plummet hangs right with the jage-(iroke; 
then fill the groove with water : if it be truly plumb'd x 
and that ſer perpendicular to the beam, then may you fill the 
groove ſo full of water, that it will riſe ſo high above the 
wood at both ends, that you may thruſt a needle through 
it cloſe to the beam, and yet the water will be above the 
needle. 


CHAP. XXVI 


Of flowing of grounds. 


| Ine intent is not here to-deſcribe the manner of making 
LY .Kengines, fſlaces, (ochleas, mills, &c, to mount the wa- 
| | ter 
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ter withall, as being too great a.charge for a ſmall piece of 
ground of nine or ten acres: for it often falls out, thar ifa 
piece of ground be ten acres, yet all of it will not be over. 
flowed; ſo thar, ifyou beſtow any great coſt, we may ſay 
---materiamſuperabit opus: yet this I have feenin one of thele 
dry years in a meadow near Har:ford, thar one man, having a 
piece of ground encompaſſed with the river, {owing it made 
five pound of an acre of his firſt crop, where his neighbour 
made ſcarce twenty ſhillings an acre of the ground adjoyning; 
although naturally in other years before as good. Yet this is 
not comparable to land-flonds, for theſe, partaking of a ſlimy 
and muddy ſubſtance, being brought into meadows or paſtures 
in the ſpring , either by drains , dams, turning of town-dit- 
ches, ſewers, high-ways, ſtreets, filchs, do both moiſten and 
far them; wheras the river-water fats. nothing ſo much + as. 
Virgil hath it, 
--- hac ſummis liquuntar rupibus amnes, 

Declivemque trahunt limum, --- 
And in ariother place, | 

Et cum exnſtus ager morientibus fat herbis, 

Ecce, ſmpercilio clivoſi tramitis nndam 

Elicit, illa cadens raucum per levia murmur 

Saxa ciet, ſcatebrisque caventia temperat arva. 

And doth not alt the world know how the river Nils fats- 

with his fhme the whole land of Zgypr? "110 

But now having by drains and dams brought your water to 
the higheſt part of the ground that you would flow, you ſhall 
cut alittle trench, as level as you can ghueſs by the eye, which 
in your ground let not be above nine inches broad, and ſeaven 
or eight inches deep; fo going not above a poleat once, laying 
your turves 'on'the lower ſide of thetrench and cloſe by it 
with the graſs downward, that, if you think good, you may 
put them inagain, or carrie them away: and now ler it fo. 
much water, as will 6f np that treach, 1f you have the water 
ran over at the laſt end a little, it is the better; that ſo, ſtop- 


ping your trench with a-turf, your water may run over in any 
| place, 
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Place. But if you are riſenſo, that the water will not fol'ow 


you; then you ſhoi1d have a ſpade for the nonce ith a long 


crooked handle crooking up like a fire-ſhovel, that -there. 
with you may deepen your treach, and take out the moulds; 
and then go a little lower the next time, ſtill making the was 
ter to follow you as you g0 to the further-lide of che ground: 
then according as the ground falls you way make a croſs. 
trench, one or more, in the middle, or at ends four or five 
pole downward, and at every four or five pole make trenches 
the ſame way you did at the firſt, till you have done: ſo that 
you ſhall need no water-level for this work, unleſs perhaps 
you need it to try whether it will come to the ground or no 

If you are to bring it over ſome ditch or brook, where the 
water is lower then your water-way; then muſt you either 
make a bridg over it, or elſe ſhoot four boards, and nayl them 
rogether, and make a trough, which may lie both under the 
ditch, and through the mounds of the dicch. 


cp AP. XXVII. 


Of drayning of grounds. 


A2 drayning of _ is often found to be as advan- 
tageous and profitable, not onely in arable, but alſo in 
low meadows, and woods, and bogs upon hills, as the flow- 
ing of them: if not far more; by reaſon more grounds, for the 
moſt part, will be drained, then flowed, bothin leſs time and 
with leſs charg. 

The Inſtruments for this work may be a plow, ſpades, ſco- 
pets, ſhovels, and bills, and forks. | 

In ſome Pariſhes they have a town-plow, that will. hold 


* eighr or nine yoke of oxen, and a couple of horſes afore for 


boys ts ride on to guide them , and three or four horſes 


with drivers on them, others to hold the plow ( one one - 


while, another another while ) booted up to the middle, o- 
thers following with bills, forks, ſpades, ſcopets, ſhovels; thar, 
if any graſs, or turf-ground fall in after the plow, ſome may 
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cut it to pieces with' their bills, and others throw it out with 
their forks; but in plowed grounds with ſpades, ſcopets and 
thovels : thus yearly, about «4//- Sarnts, do they ſerve their 
peaſe-ſtubbie , barley-ſtubble, and low meadows, eſpecially 
commons. But this plow muſt have a piece of wood either 
ſcrewed or cotered to the right-ſide ofthe beam ſomewhat to- 
ward the fore-end of it, te make another coulter-hole; that 
in ſward-ground you may put in another coulter, that may 
cut both ſides of the furrow: and let the ground-wriſt be five 
or fix inches broad, and the broad-wriſt be longer, and ſtand 
out broader then the ground-wriſt by an handfull, co throw 
both earth, and turf a good way off. Bur, if you are in clay- 
Sround,you may make a broader point then on ſtones or gra. 
vel;but howſoever let there be a whole pan and a finne-ſhare. 

Thus if you will make any new drain, ditch for quick-ſet- 
ting, brook, or river: firſt ſet up your mark at each nine or ten 
pole on both ſides for the riders to guide on the horſes, then 
plow once all over that breadth, and throw out the moulds; 
then ſet your horſes ſingle, and with any other lighter plow 
plow again and throw out, till you are deep enough; thus 
may you do more in an hour then in three days otherwiſe. 

Likewiſe, 1 have known divers high-ways, where one fur- 
long hath abutted upon them, and another run long-wiſe by 
the fide of it, where the way hath not been above a pole 
broad, that the plow continually carrying out moulds upoa it 
hath ſo rayſed that linly-fide, that it hath been ſo linſy that 
not a loaden cart hath gone on it in harveſt or hay time ſince 
the memory of man, yet the moſt neceſlary harveſt-way, this 
have I-mended, and made level wich mine own plow and mine 
own people in two hours, a quarter ofa mile together; and 
the like have I done to raiſea road-way in the middle by 
plowing and throwing up both ſides. 

Alſo 1 have known one'M-. Field of Aſpley-bury in Shid- 
lington pariſhin Bedfordſhire, who there with his plow made 
a larg moat onely by plowing and throwing out the moulds, 


and making a ware for the horſes to go in and out. 
M The 


Pali 
gl 
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The ſame manalſo being at an eſpecial friends houſe in 
Hartfordſhire, his advice was requeſted about cleanſing of a 
brook, which was filled with ſtones driven down the hill by 
tand-flouds, neither could they dig it with ſpades, nor ſtrike 
in a mattock; if they did, the water would fly in their faces, 
and the cold water overflowed the banks winter and ſummer, 
and ſpoiled all about: he gets a ſtrong plow with a narrow. 


| pointed ſhare, and plows one hour in the fore-noon, and gets 
; good ſtore of labourers with forks and ſhovels, and throws 
' out what the plow had raiſed, and then to plow another 


hour in the afternoon: and thus made quick ſpeed without 


trouble or let. 


Another time the ſame man ſtock'd up a wood; and having 
onely ſtockt up the wood, hemakes a plow, whoſe neck and 


; handle were both one piece: with this. plow he plows this 
: ground, and never digged ar all, onely he had two following 
' him with mattocks, that if the plow was hanged in the middle 


of a great root, that the horſe could not break it, then they 
cut it in ſunder. 

And laſtly, one exploit more was by a plow done by 
MF. T averner of Hexton in Hartfordfhire Eſquire, ord of the 
Town, who (becauſe their high-way to Latox-market was up 
an extream ſteep hil}-for two or three furlongs ſpace, and of- 
ten-times both in froſt and rain ſo exceeding ſlippery an horſe 
could ſcarce ſtand, being all a rock of hurlock; ) gets a 


- plow, and the neighbours willingly bear him company : they 


plow abour in a ſpiral line, and fo plowed furrow after furrow, - 


' all one way, turning all the moulds down the hill;and ſo when 
; they had plowed it broad enough once over, then they begin 
' andplow two or three furrows of the moulds twice over, and 
| the higheſt ſide deeper: thus doing, till they had made the 


higheſt ſide loweſt onely by plowing ; fo that they can now 
draw five quarters of wheat more eaſily up that hill with 
three horſes, then up the other with five. 

And thus have we the way to drain ſuch grounds, wherein 
you may havethe help of the plow. It follows now to ſpeak 
of 
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of thoſe that muſt be done either chiefly by the ſpade, or one- 
by the ſpade. Chiefly by the ſpade, called water-furrowing, 
that is, when you have new ſown any grain whatſoever, then 
preſently water-furrow it, ether with plow, or ſpade, or both. 

But if it fall out that in a floud the water goes not away ſo 
faſt as it comes, though within two or three days after it will 
be clean gone; yet you are never the near , it hath done alrea- 
dy what hurtit can do, your grain is drown'd, and the fault is 
in the main drains, yet not in their depth, becauſe they will 
be dry within two or three days after, bur in their breadth. 

Now, if this had been a new drain, you might have made 
it with the plow, as was ſaid before: or if you will deepen this 
old one with the plow, ic may be you may; but to make it 
broader you cannot, if it be either very deep, or very nar- 
_ in the bottom; therefore you muſt widen with the ſpade 
onely. 

And for that where catte| go over ſuch drains, they com- 
monly tread in the earth, and ſtop up the water, therefore to 
prevent it, get good oaken timber, hew two ſides of each 
piece, which let it be eleven or twelve inches Diameter, ſlit 
theſe in the middle, let them be two or three foot longer then 
the breadth of the ditch, lay them edge to edge,the ſawn fide 
upward, nayl ledges on the out-ſides, and lay gravel or earth 
on the top, and ſtopup with buſhes, or ditch up, or both, the 
old going over. 


For bogs and quagmires. 

Theſe for the moſt part come of ſpewing ſprings that are in 
a vein moſt commonly of gravel, near the ſuperficies of the 
ground, and drawn ſtill more upward by the heat of the Sun, 
orelſe in ſuch places as formerly have been all water, as the 
Fenns ſometime haygheen, and io growing of weeds at firlt, 
they rotting have taled co earth, and the crop thereof every 
year turning to earth, in proceſs of time ſwells and grows up 
to a great height: as is manifeſt by divers rivers formerly navi- 


gable, now quite grown up. I have ſeenin faldon-moor the 
M2. roots 
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foots of two willow-trees in the bottom of a drain, about a 
yard deep in mooriſh-ground, within three pole of the firm 
Sround, where one might ſee the ſtroke of the axe that felled 
them to this day : this ground about was excellent good turf, 
and on a ſudden perfe&t ſound, and ſo all along for twenty 
miles long, and in ſome places 30, 40, 50, 60 pole wide, it is 
good turf-ground: which makes me judge all was a navigable 
"river in times paſt;as alſo the Towns names bordering upon it, 
as Temsford-1ſlands, Seaford, Fleet-haven, and Fleetwick, Se- 
condly, one yilliam Dauayt of Maldon, who yet is or late- 
ly was living, plowed upan anchor ina field called 7ick- 
hamsfield, adjoyning to the river. Thirdly, there is evident 
mention of a very ſtrong Caſtle, at a place called Bedlow, ſitu- 
ate upon a firm rock of hard red ſtone hard by this moor-fide, 
and now it groweth daily more ſolid by draining, and I per- 
ſwade my ſelf will ere long come to be firm paſture: yet I do 
fully perſwade my ſelf- it will ſcarce be ſo profitable then to the 
owner, as now it is. I remember before cutting of- turves was 
known, a man might have bought in #/eſtonizg-moore in Bed- 
fordſhire an acre of meadow the free ſtate tor ten ſhillings: 
nay it was ſo bad, that ſcarce any man knew his own, they ſo 
little regarded it; yet ſince they have made fourty pounds of 
an acre, and yet have their ground ſtill, which in 3o or 40 
years they make.as much more. Now if your bogs be ſo ten- 
der, that one cannot go onthem, then at the upper part where 
It firſt riſech make a large 8& deep ditch, ſo deep that it may be 
lower and deeper then the ſprings by a foot or two. This con- 
vey fo, that no water may ſtand in the ditch; ſo that the water 
of the ſprings may ſo be cut off; making a ditch , though nor 
ſo big, round about: and when ir hath drained thus a while 
that you can go upon it, then dig drains with turf-ſpades 
aſcue up the hill, as deep as you can, aagſome twenty foot 
aſander. And thus ( in ſhort ſpace Fu may have either 


good turf-ground, or hop-ground, or Orchard , or paſture at 
your pleaſure. 


CHAP, 
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CHAP. XXVIII. 
To cleanſe a ditch, whether it be full of flaggs, or mnd, 


and nit empty out the Water. $ 

[þ it be full of weeds, get a drag or dung-rake with three 

teeth, and drag out the weeds : likewiſe for the mud get a 
mud- pan, which is made of the back of an armour, make a 
ſocket, and ſlit the little end forked, and flat it, and ſpread it 
four or ſix inches, and rivet it on the plate, then rivet another 
round piece, both cloſe by the ſocket, and alfo into the bottom 
of the plate to ſtrengthen the forks, ſetting it coming toward 
you as your drag-rake doth. Then, if there be much mud,draw 
out ſome of it firſt all along the ditch, and when that is hard, 
ſo that you can go upon it, then draw out more. Thus may 
you £0 to it when you will, and leave when you will, without 
dreſling you, or damming the water. And thus one man will 
draw out as much in an hour, as three men will throw out 
with ſcopets. 


CHAP. XXIX. 


Of cleanſing a Pond ſix or ſeven pole broad being grown over 
with a coat of weeds, that it will near bear one, 
without abating the water. 


= ſhall for this purpoſe get a boat and a haling-line, 
good ſtore of drags, cutting-knives of both ſorts, ſuch 
as they .cut mows or hay-ſtacks with, both like ſirhes, and 
ſtabs, alſo wheel-barrows , and half-inch boards of ſix or 
ſeven foot long apiece. If this coat of weeds be very ſoft, you 
were beſt to nayl two boards together, with ledges like a 
door : but if it be any thing hard , let chem go ſingle. Then 
begin with your crones or drags, and cleanſe the out-ſides 
with them firſt as far as you can reach, and let the barrows 
carry it away out of your way : then take your boat and ſpret, 
and for want of a boat take a Brewers cooler, and let two 
folk go into it, and row your ſelves to the cruſt, and laying 

M 3 your 
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your boards on it, and you ſtanding on them, cut with your 
ſithe pieces as long and broad as the board, then take up that 
board as you ſtand on the other, and remove it beyond ir, 
then take you the crones that ſtand on the bank, and having 
faſtened your haling-line both to the crone and to the 
ſtale of it, by knitting a knot at the handle-end, let them on 
the bank draw out thoſe pieces: which that they may do the 
moreeaſily,they may level a place about an handful above the 
water, and pull themehither, and then cut them ſmaller with 
their ſtabs, and then draw them up. | | 

Now then having thus gone round, and cleared it from the 
ſides round about, pitch all your crones into one ſide of the 
core or cruſt, and trie if you can draw it to the bank-ſide (for 
theſe kind ofcores'never grow to the bottom, eſpecially if the 
water be deep) which if you ſo draw it, then may you ſtand- 
ing on the bank finiſh all with your crones. But if you cannot 
move it, then with your ſithe-knife, and help of your dores 
and boards, you may flirt all along, either in the midſt, or as 
much as you think you can move at once. But now becauſe 
you muſt moye your boards and dores end-long, (which is 
harder to do then ſide-ways) your beſt way is to have a hook 
at the end of your haling-line, and make a mortes at one end 
or both of each board, and thus put the hook in the mortes 
of the hinder door,and raiſing it a little at the end with a cou- 
ple of chiſils, or ſuch like, draw it till it is entered upon the 
neather dore, then having a board lie by the ſide of it, ſtay 
your ſeif on it, till the hinder be drawn along upon the other, 
and lie foremoſt, and thus may you divide and draw piece af- 
ter piece till you have finiſhed. 


CHAP. XXX. 
Of cleanſing of water. 


CO you are to bring water to an houſe, but you have 
none but ſuch as comes from noyſome places: now to puri- 
fie ſuch water, if you make a trench of afoot and an halfdeep 

and 
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and three or four pole long (the longer the better) and fill it 
a foot deep with hurlock or clunch cut in pieces, as it were for 
the lime-kill, then fill ic an handfull higher wich pebles, then 
fill it up wich gravel or earth; it will ſo purifie it, that it will 
be fit for brewing,or the por,or laundreſling,or any thing elſe: 
if you cannot get hurlock, content your ſelf with pebles. Alſo 
it greatly mendeth water in a pumpe or well, firſt ro cleanſe 
out the mud, and then to putin clunch into it. Ic will likewiſe 
purifie the water very much,if you would lay clunch or hurlock 
as high as the water riſeth in your well, in the ſame form that 
they uſe to lay their bricks: ſo will the water cleanſe it ſelf by 
draining through the body of the clunch. 


CHAP. XXXL 
Of quenching an houſe on fire, 


I'D Inſtruments for this purpoſe (not to ſpeak of the wit-* 

ter-ſquirt, which will throw a whole hogs-head of water 
to the rop of an-houle at once; for that ſuch are ſcarce to be ' 
had, fave in ſome great Towns or Cities) are pikes, ſpits, ' 


mawkins, pike-ſtaves, forks, wet-blankets, ladders, buckets, 
ſcopets, pails, &c. and the materials, water, coal-duſt, turf 
aſhes, wood-aſhes, ſand horſe-dung. duſt, dirt, and in extre- 
mity even dreſt-grain it fe'f. 1 know you will think it ſtrange 
that 1 ſhould mention pikes, and ſpits, duſt, ſand, and aſhes; 
but I ſpeak on often experience, that four men, that know 
how to uſe theſe things, will ſooner quench a fire, then 1c©, 
that go to work with ladders and bucketso ſtrip houſes, and 
hooks to pull chem down. It'sa miſery to ſpeak it, when the 
rude multitude are once come together every man will have his 
own way. If it be a dwelling-houfe, ſome will buſy themſelves 
*to carry out braſs, pewter, but their chief aim is at the mony- 
cheſt; whileſt others wait to take it of them,and carrie it away: 


others perhaps, of more honeſty bur leſs wit , will be ripping * 


the houſe, and ſo let the fire have the more air to burn the 
more violently;that, whereas they think thereby co ſave other 


houſes , 
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houſes that are near to it, they uſe (for the moſt part) the 
onely way to fire them: for* the greater the flame is, the 
more is the danger, and the farther the ſparks of fire wi)l flie. 


And now, if you will vouchſafe the reading,which is no great - 


labour for you, I ſhall endeayour ( God willing ) to give you 
ſuch diretions, whereby you may with leaſt loſs, leaſt help, 
and moſt ſpeedily quench any fire, whereſoever it begins, or 
howſoeverit comes. 

The firſt rule is this. If itbe in houſe or chimney, do not 


| by any means open any vent to let it our, eſpecially upwards; 


but rather ſtop all the holes you finde. If the ſoot of a brick 
or ſtone-chimney be on fire, diſcharge a piſtoll twice or thrice 
upon it; ſo ſoot and fire and all falls together. If it be a 
wooden-chimney, and that all the timber , both ground-ſells, 
ſtuds, mantle-tree, beams, and all are on fireat once; then firſt 
with your pike-ſtaff, fork, or ſpit, rub down all the coal, then 
throw on water, and then aſhes, and all is done. And thus did 
I my ſelf, all alone, quench a fire at z/-ſtoning in Bedfordſaire, 
where coming that way accidentally , and meeting a woman 
coming out of a yard wringing her hands and crying, I asked 
her the reaſon, but ſhe gave me no anſwer; ( whether it were 
for thatT was a ſtranger to her, or whether for grief ſhe could 
not ſpeak, I know not:) but away ſhe runs as faſt as ſhe could. 
I fearing ſome ſuch matter ran into the yard, but finding the 
door lockt, and hearing withall a fluttering of fire, I took up 
an hogs-trough which lay there, and-ran againſt che door, and 
broke it open, and went in; where I found a buck of clothes 
ſtanding on a tre ſole, and a great many turves under it alme 

burnt out, yet the buck had no hurt, but they had fired the 
end-groundſels,ſtuds, and all the timber of the chimney. I ha- 
ving been at the Fullers earth-pits, not far from 0b«ry, to ſur- 
vey them, had the foot of my plain-Table in my hand, where- 
with F rubbed down all the coals, and then took the byck- 
cloth by all the four corners, and threw up the aſhes into the 
chimney, and finding a pail, I ran and fetcht turf-aſhes and 


water together, and quenched all quite in a quarter of an_ 


hour. 
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hour. All this while not one body came, ſo 1 was going 


thence, and as I was going out at the gate, there came near 


half a ſcore, which ſhe brought out of the field from haying: 
with theſe I went back again, fearing leſt they ſhould do hurt, 
ſo preſently ſome of them get ladders, and to pulling off the 
thatch; but I prevailed with them with much ado to ler it a- 
lone,and willed them by all means to keep it into the chimney: 
if they found any holes that it could come out at, to ſtop them 
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up with dirt or cow- dung, and throw dirt or cow-dung on | 


the thatch if chey would, and if they ſaw any more fire in the 
chimney. to cover it with a wet blanker. 

If it be within a dwelling-houſe, on any ground-ſels, or 
ſtuds, it is ealily quenched, doing as afore. 


If it be between parget and loft-boards, whereſoever it | 


breaks forth, lay on wer woollen-cloths, hair-cloths,cow-dung, 
or horſ-dung, with water, afhes, or ſand. 

If it be on the inſide of an houſe either thatched or tiled, 
between the parget and the roof, cover the out-ſide with wet 
blankets, hair-cloths, &c. that reither the flame get out, nor 
air get in. And on the inſide be ſure there be no vent in the 
parget, but ſtop it with cow-dung, &c. 


If it be on the out-ſide of a roof, cover it with wet wool- + 


len; or onthe top of a mow: and throw no water, but-aſhes, 
ſand, horſ-dung, &c. On 

If it be on the inſide of the roof of a thatcht houſe, cover 
the out-ſide with wet cloths as afore. If there be no parget, 
your onely Inſtrument is a ſcovel, or mawkin, or mop often 
wetted, and with them ſweep down the fire. And thus | and a 
boy with a ſcopet,throwing in maulr inſtead of aſhes, did at 


Tame querch a thatcht-houſe adjoyning to another in the 


market-place, which was on fire in eight places at once on the 
inſide, hard by the eavs, yet being new chatch and hard , it 
glauncedup to the roof, and broke not out, till ic came at the 
ridge, where were on the out fide as many pcople as could 
ſtand on ladders, ready with water, that no ſooner could a 


flake of fire pee& out of the ridge, but ſtreight they ſaluted it 
N with 


/ 


—— 
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with a bucket of water : bur for all that, ſo ſoon as the fire 
had broke out at the eavs, (which had been, had not we two 
aſſwaged it, ) they muſt all have ſought a new way down, or 
elſe have gone throvgh the fire. 

If it begin likewite upon hemp, or flax, cover it with co- 
verlets, blankets, hair-cloths, &c, and throw on aſhes. If it 
be on the fide ofa mow, hang wet hair-cloths, or woollen- 
cloths before it, and cover it at the top, that no flame get out, 
holding the fore- ſide-cloths as cloſe to it. as poſſibly you can. 
Thus have we ſhewed the ways, howto quench fire in any 
houſe, where or howſoever it ſhall begin, without pulling 


down. Now to prevent fire coming from another houſe, co- 


ver it with hair-cloths, coverlets, &c. and throw on them wa- 
/ ter'd aſhes, dirt, dung, &c. Alfo if an houſe be pulled down, 


” 


by no means let it lie there; but, be it what it will, timber, or 
orain; hay, or ſtraw; quench it throughly, and get carts and 
away with it into the field, and there ſpreadit. 1 ſaw one at 
Burton int Bedfordſhire at one Francis Wordward's, who had 
his barn burnt down, that it kindled again in the carts before 


they got a furlong from home. And 1 have heard my Father - 


ſpeak of it often, that there was a Parſonage. barn, with much 
corn in it, burnt down at Leighton- Buzzard, where he was 
born,and they did not carry it away,but watched it continual- 
ly ; but for eight nights together ſtill about mid-night it broke 
out again, that they were forced to ring the bells, and to carry 
all away at laſt, when they had wearied them with watching. 

If any ſhall doubt of the efficacie of theſe things, I deſire 
him to conſider of theſe five things. | 

Firſt, "He ſeeth dayly, that an extinguiſher pnts out a can- 
dle; yea a candle puts our it ſelf by turning the flame down- 
ward: then a blanket on a chimney, or any where elſe, much 
more. 

Secondly, If any doubt the blanket will burn; it may be (>, 


\ fit have holes in it: but they are eafily ſtop: with throwing 
j; on horſe-dung, ordirt, And for both theſe let him try this 


concluſion: Let him take a woollen rag , anda burningToal 


either 
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either of wood, ſea-coal, or turf, (which of all other is hard - 

eſt to be extinguiſhed, and therefore weuſle to take a piece 

of turf and wet it, and rake it up in the aſhes to keep fire, yet) 

let him wrap this coal in his cloth, or lay ir on .the hearth, 

_ We it cloſe that no air can get in, and your coal quick- 
ieth. 

_ Thirdly, Ask any ſouldier, and he will tell you, that the 
beſt way to put out his match is to put it into the mouth of * 
his piece with the coal down-ward. 

Fourthly, You may eaſily ſee the effe& of duſt, ſand, horſ- 
dung, or ſuch like, if ever you ſaw an hearth of char-coal 
burnt, and quenched. 

Fifchly, Ifa mow ſhould be covered at the top, and not 
at the end, you will ſay it will bura underneath like an oven: 
I anſwer, put a whole ſedge-ſheaf into an oven at once, let it 
be at full fire, ſtop up the oven, and preſently che fire goeth 
Our. 


CHAP. XXXII. 
Of keeping a fire light all night with a farthing-charge. 


Have before, in the laſt chapter, ſhewed you how to put 

out fire: now in this I will ſhew you how to keep fire a 
long while light with a little charge. Suppoſe you dwell in 

a lone-countrey-houſe, where one is ſick, and you have but 
one farthing-candle in the houſe, and borrow you cannot, 
and you would fain have it-laſt burning a whole long-winters- 
night; then do thus. Cut your candle in two pieces, light one 


. of them; and heat a great pin, and thruſt it into the great end 


of the candle long-wiſe half the pins length, then fill a pail 
with water ſo deep that the length of the candle, pin and all, 
will not reach the bottom , then holding the candle by the 
light , let it down gently into the water with your fore-fin- 
ger and thumb, till it comes ro the flame, there ſtaying it a 
while til] the water be ſtill, and then take away your hand; fo 


{till, as the candle burns the flame will raiſe it: and which an- 
N 2 {wers 
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ſwers the whole buſineſs, that the fire will go no otherways, 
fave upward to his own element. 


CHAP. XXXIIL 
Of laying down of ground for paſture. 


F all ground the beſt to lay for ſwardis the black-mould, 
o ſtrorgclay. And although the black-mould be excel- 
leet boch for Wheat, Barley, and Beanes: yet in the low fe- 
vel ground it is infinitely more commodious for paſture in ſum- 
mer; that the three years crop of graſs without any charge at 
all is more worch then your two crops of grain with all your 
ewo ears ſeed, your dung, and carriage, and five or ſix 
plowings, harrowings, rowlings, and weedings. But you 
will ſay ground is long in graſling and 1am but a Tenant, 
and have but a ſhort time in my leale; when I have made it fit 
for another, my Land-lord will turn me out, or make me pay 
more rent. This, 1 coofels, is ſomething, and in ſome caſes 
may ſerve for an anſwer: bat yet upon this condition thy 
Land-lord will renew thy leaſe for one and twenty years, (if 
he be wiſe) and-then you are well enough: for whereas you 
 fay it it long in graſfling, that is remedied with one years 
charge of arable; for if thou firſt plow it, and lay it flat, and 
with as few furrows as may be, about November, ard then 
dung it, then plow it again, about the beginning of March, 
fill faying itflar, and filling up the furrows; then ſow it with 
hay-duſt, or chaff-duſt, which every horſ-keeper, if they are 
ſpoken to about AMichaelmas before, will (for a trifle) ſave 
for you on purpoſe. If you harrow in this, you ſhall have a 
crop of gralsat Mid-ſammer,will be worth 30 or 40 ſhillings 
an acre, and ſtill be better and better. But by all means plow 
in your dung. 1 have laid ſome in that manner, and ſome 1 
have dung'd above ground three times, yet this will not be 
comparable to the other; yet but a furrow ofa plow between, 
and both laid down 40 years ago. _ 
And by no means lay down any ground, that js worn out 
of 
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of heart; ſor by that means if ever thou get good graſs of it 
in 40 years, Vle never betruſted, unleſs thou dung it extraor- 
dinarily;.and yet it will not do. Rather this do: if it be inclo- 
ſure, take nothing but the mowing crop for divers years toge- 
ther, and ſo dog that crop will be more worth then two 
whole years crops taken as ordinarily. 1 ſpeak all this of mine 
own experience upon my own grounds. 

But 4 have often heard of, and in part ſeen another ſort of 
ſpeedy graſling, which is this. They ſow their ground with ſeed 
of claver-graſs, a very ſmall quantitie on an acre, and in ſome 
places they mow it twice in a year, yet never ſow it but once, 
Whether they plow it or not, / cannot juſtly tell: 7 think not. 
Thus | have ſeen at addingley three miles from Cambridge, 
they ſave their common fallow fields till 145d/ummer;and then 
have an exceeding crop of claver, and then fallow. But whe- 
ther they ſow for each crop, or whether it be of the nature 
of Muftard-ſeed, that need never be ſown but once, though 
the ground hath lien ſward 40 years before, 7 know not. 

But you will ſay, yours perhaps is common- field, if you 
ſhould layir ſward, you ſhould lay it for other folks. And 
what of that? If you have more benefit that way,then you had 
before, never grudge at it,though others take a part. 2!y,Thou 
ſhalc rake part with others of it, as they do with thee. 
And in moſt places one acre of ſward hath as good right of 
common as three, or in ſome places five acres of arable hath. 
3's, There is no doubt but others ſeeing thy good and ſpeedy 
ſucceſs will ſoon ſecond thee, and then thou ſhalt have as 
good benefit of his, as he hath of thine. 

Ob. Bur if every one ſhould lay ſfward that would, how 
ſhall we do for bread? / anſwer, 1 do not ſay / would have 
.every one that liſt ſhould Jay down for ſward; but this 7 ſay, 
1 would have all ground turn'd to themoſt adyantage, firſt of 
the Common-wealth, then of the owner: 1 would not have 
ſuch ground, as will bear two or three load of as good hay as 
ever beaſt eat, turn'd to arable, when the next acre to it be- 
ing ſown ſome years hath ſcarce > mags the ſeed again. Where 

3 an. 
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an ordinarie acre of paſture is worth 50 ſhillings per ann, 
and the beſt arable not above 8 ſhillings, for as for an acre of 
ſward,though it be worth but 20 ſhillings to the owner, yet to 
the Common-wealth it is worth 30 ſhillings the after-paſture, 
where it is reckoned ata third part of the rent, with us at 
Cambridge far more: and that is not loſt, it doth not vaniſh 
into air;and though the Maſter get it not, the Common-wealth 
doth: and how would Luton and Hitching do for hay, were it 
not for Harlington, Pullox-hill, Gravenharſt. Or how would 
(ambridge do, were it not for the Fenns? Yea, I have known 

that hay hath been carried out of Bedfordſhire to London, 

thirty five miles. And I am ſure, that ic is an eafier matter to 

drive fat cattel an hundred miles, then to carry corn fourty by 

land, Neither would I have ('hiltern-ground turned to pa- 

ſture, becauſe there an acre of arable is more worth then an 

acre of paſture. Yet certainly it plainly appears by this, that 

generally there is more want of paſture in E»g/and then of 
arable ; for that we have daily fat cattel brought out of 1ye- 

land and Scotland, but never any go out; but where grain 

comes in once, it g0es out ten times. 


CHAP. XXXIV. 
Of the choiſe of a rich ground. 


| "3g a Senerall fat ſoil, and ſuch asis good for all things, or 
at leaſt moſt things, both graſs and: grain, ( for indeed no 
ground is fit for all things, Non omnis fert omnia tellus ) the 
black ground of a good deep ſtaple, wich a mixture of gra- 
vel or ſand, is not unworthily commended of the Poet, Z16.3. 
Georgice | | 

Pinguis item que fit tellus hoc denique patto 
Diſcimus, haud unguam manibus jattata fatiſcit, 
Sed pics in morem ad digitos lenteſcit habendo, 
Humida majores herbas alit, ip[aque juſto 

Letior: ah, nimiznm ne fit mibi fertils 4Ua, 

New ſe prevalidam primss oftentet ariſts. 
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4 For this we commend eAiles-bury. 
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And ſome extoll as highly earth that is of a reddiſh colour; 
as the ground about Armagh in 1reland, which (ſome report) 
hath had no manner of manuring fince the memory of man. 
I know ſome ſuch black ground in P#//ox-hill afore-ſaid , but 
I know no ſuch red. Yirgi/ alſo faith, That if you diga deep 
hole in the ground, and fill it up again, if you cannot tread in 
the earth again, then ir ts rich arable ground, 2. Georgic. 

----alteque jubebrs 

In folido puteum demitti : omnemque repones 

Rarſus humum: & pedibus ſummas 4quabir arenas. 

St deerunt, rarum pecorique, & vitibus almis 

eAptin: uber erit : ſin in ſua poſſe negabunt 

Tre loca, & ſcrobibus ſuperabit terra repletis 

Spiſſus ager: glebas cunttantes, craſſaque terga 

E xpetta, & validis terram proſcinde juvencis. 

Alſo a ſweet ſmell after the firſt rain, or a drought, or after 


' new plowing, is a token of a rich ſoil. Alſo where thiſtles, 


nettles, or other weeds grow rank. Alſo where trees grow 
long and upright. Alſo where fruit, eſpecially pears, are more 

leaſant in taſt then in other places: for if a young pear-tree 
bears pleaſant pears in a good ground, and you remove it into 
a bad ground, you will think the fruit not to be of the fame 
kinde; yet all grounds are not alike for all things: 

-=-- Non omnis fert onnia tellys. 

And for the moſtpart, thoſe grounds that are moſt barren 


i above, are richeſt within, as ſtone-pits, fullers-earth , lead, 


% 


coal, tin, ſilverand gold-mines. . | 
Some grounds are fitter for wood, then either for corn or 


| graſs. 1 have ſeen a ground in Harrford-ſoire, that hath been 


laid two years, where were grown natura'ly black. and rank 
fallows all over the ground in tuſſocks, ſome ſix, ſome feven 
foot high, ſo that the crop of wood was more worth then the 
crop of grals. | 
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CHAP. XXXV. 
Of inriching lean ground. 
| By grounds are either inriched with reſt, or with dung- 
ing. As for paſture, if you neither cat nor mow it two of 
three years, or onely mow it once a year ; or if you will eat it, 
by no means eat it too low, and you will greatly thereby both 
hetter the ground, and get a ſpeedier increaſe of the crop, for 
after it once covers the ground, ic grows more in a week, then 
in ſix weeks before, by reaſon it keeps the ground both hot 
and moiſt, yet not ſo hot as to be ſcorched with the Sun: 
therefore be ſure to ſpare ſuch barren grounds by (\andle-maſs 
at the furtheſt. As for lean arable,, though common-field 
ground, it i3 a common thing in divers places, where they have 
a great deal of lean land that lies far from any Town, to let 
ſome thereof lie lea ſix or ſeven years; and the longer it lies, 
the more heart it gets. 

As for dunging, the benefit of hor{-dung and cow-dung is 
every where known in part, yet not to all alike, ſome will not 
lay it on their land till it is rotten, . but will carry it out of their 
yards, and lay it on dung-bills in the field, either at the lands 
end, or ſome place near to it, though the land be not then 
ſown: whereby they make a double labour, and loſe a double 
benefit of their dung, which they may eaſily finde by this, 
that a great part of the ſtrength of it goes into the ground ir 
lies upon, as appeareth in this, for if they lay it in ſmall heaps 
on the land where itſhould be ſpread,if it lieth long unſpread, 
let them ſpread it as clean as they can, yet thoſe places will 
be ranker corn then the reſt. A ſecond benefit which theyloſe 
is the _— upward, which in dry weather ſhould be the 
onely nouriſhment to the corn. If you pleaſe to try two acres 
of like land lying together, and carry out twenty loads of 
horſ-dung about Mzd-ſammer, that is new-made, as uch you 
may have at an Inn, and lay that on a heap in the field by it 
ſelf till February or March, and then fetch twenty loads more 


of the like, lay theſe twenty on one of the acres, and the heap 
on 
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on the other, but let your loads from the Inn be alike, and 
then tell me which acre is the beſt barley. But though you 
finde but little difference in the barley-crop, you ſhall finde a 
vaſt difference in the peaſ-crop. And if you will ſow them 
three years together , there will be no ſmall odds; for the 
ſtiving of the dung will be overin two or three years. And 
this alſo will appear, if you take a load of ſtraw, and lay it in 
ſome Orchard, where no cattel come, upon planks, boards, or 
ſtones, and ſpread it ſo that the 1ain may get into it, and turn 
it three or four times in a year; and by three years end you will 
hardly have a quarter of a load of dung left, and that which 
is left will be turned to earth alſo:yet I deny not but chat earth 
may be better then ordinary. 


Alſo ſtreet-earth, eſpecially in Market-towns, where $0es 5jyer- 
ſtore of ſinks from ſtables, kitchens, dairy-houſes, but eſpecial-eath. 


ly ciſterns for malting, 1have known them that have got up 
all the piſs they could get in a Market-town, and carried it to 
their land in a tun, and there ſtrewed with good ſucceſs. But 
ifthey, that have ſuch convenience for carriage, would but 
make triall of the water of the ſink of a Cheeſ-preſs, or of 
ciſtern-water, I doubt not but in ſhort time there would be 
little of it loſt. | 


And we fee now how much ſoot is ſet by, which within Sor. 


theſe fifty years men would not ſuffer to be thrown upon the 
dung-hill, but into the midſt of the ſtreet. 


And although, by Moſes Law, ſome great offenders were 5,y:. 


to have their land ſown with ſalt; and likewiſe in T-dges is. _ 
45. eAbimelech, when he took Sichem, deſtroyed it, and 
ſowed it with ſalt; the reaſon was, that it ſhould never bear 
graſs nor grain. And indeed it is an eaſie matter, either with 
ſoot, ſalt, pigeon-dung, or piſs, to over-dung and ſpoil all. 
F have known ſome carry out pigeon-dung in ſacks in May, 
and lay a ſack-full on a heap upon the corn;but they could not 
gather it up ſo clean, but they kid all the corn as far as the 
heap lay. 


T have ſown pigeon-dung in an extream hot and dry year Pigeor- 
2 upon 4x. 


f 
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ef land, ; 
' men wrong themſelves in ſurfeiting theirſheep in Summer-time, 
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upon barley; on an hot and dry land, when at harveſt the bar. 
tey hath ſcarce peeked out of the hoſe, yet it hath been the 
beſt in the furlong. Again, I have in a wet year ſown pigeon- 
dung onſand, when my crop hath been more worth 6 the 
fee-ſimple, or value of the ground. Sk | 
Land that is folded a little before, or preſently after the 
ſowing , doth far better then otherwiſe . Bur herein many 


when their fold goes on ſingle-tands,as on roods or half acres, 
in laying them ſo thick, that they over-heat one another; 
thinking that if they have as many hurdles as they had before, 
that then they lie as thin as they did before: . but this 1 have 
ſpoken of before in the fþrſ# (hepter; where alſo I have ſhew- 
ed the diſproportion, and therefore to it I refer you. Yet be- 
fore I leave this, I muſt add further, that 1 ſee no reaſon why 
other countreys may not fold in Winter as well, or rather, then 
Oxfordſhire, or Buckinghamſhire : nay, far rather, either upon 
ſward or arable, eſpecially Harrford/tire, or Middleſex, if 
they will do as they do, that is, winde their hurdles on two 
fides with broom, and remove their hay-rack and cratches 
with their folds. Hartfordſaire hath far dner laire, theif ſheep 
more hardy and ſound, and never rotting, more hedges to 
ſhelter them, and dung infinitely dearer. And if they broom 
their hurdles ro keep them warm, then why not to keep them 
warm by keeping them topether ? I never knew ſheep rake 
hurt by lying warm in Winter. 1f you will not fold your ara- 
ble, yet fold your ſward, if not your ſward remote from the 
hedpes, yet arleſt your hedg-rows. It is the office of a land- 
meter, to give the quantity or menſuration ; but the office of 

a Surveyour, to acquint you with all means of meltoration. 
Now we areTomne to raps and horn-ſhavings. Tris almoſt 
incrediblethe oddsof an acre of the beſt barley in Hirching- 
pariſh fifty years ago, and twenty years ago, and all by buying 
rags and horn-ſhavings at Lomdos, carrying up malt,and bring. 
ing them down all the year long. As forrheir rags, they carry 
them to the land, and lay them on heaps like dung-heaps, but 
| not 
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not ſo big, then chop them in pieces on a ſtick with a hand. 
bill, and then ptow them in, and theſe and horn-ſhavings en- 
dure a long-while, and have ſo mended their ſoil thereby, that 
whereas about fifty years ago, an acre of their barley was 
not above three pounds ten, or four pounds the beſt; now 
about twenty years ago, I was requeſted to meaſure two acres 
of barley in a field called X5»gs-field in Hirching-pariſh that 
the very crop of them was ſold for nine pounds an acre by 
the Statute-pole. 

Malc-duſt allo is little inferiour to Pigeon-dung. Alſo lime, 1att- 
five or ſix quarters to an acre. Aſhes of all ſorts. Chalk for 4«f, 
all red grounds, both arable and ſward. Scowring of old "> * 
ditches, good for all white grounds and clay. Alſo marl of 4h os 
ponds, where finks of yards run into them; but in a ſpring or "g 
running water, though the mud look never ſo black, there is 
no heart in it, except holpen by land-flouds, becauſe there is 
no ſaltin it ; for ſal is the ſtrength of all dupg: therefore let 
it alone, unleſs to lay on a white ground, for mixing of earths; 
for if you lay an hungry gravel on an hungry clunch, & con- 
tra, they fertilize each other. | 

Alſo any ſward plowed up, and thrown on the land, or laid 
on heaps till it be rotten : or making a dung-hill, and laying 

ſtratum ſuper ſtratum, a laying of ſtreet-earth,and a laying of 
theſe turves, laying upon laying, till they be rotten, makes an 
excellent compoſt for many years. 
 Theburning of hawm upon the ground, commonly called 
Dewvonſhiring ( becauſe much uſed in Devonſhire ) is not un- 
worthily alittle extolled of the Poet ; Georgie, lib. 1, 
Sepe etiam ſteriles incendere profuit agros, 
Atque levem ſtipulam crepitantibus urere flammis: 
' Sive inde occultas vires, & pabula terre 

Pinguia concipiunt: five lis omne per ignem 

Excoquitur vitium, atque ex/ndat inutilis humor: 

Sen plares calor ille vias, & caca relaxat 

Spiramenta, n0V4s veniat quaſucciu in herbas: 
Seu durat magir, & venas a——_ biantes, 
2 
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NN? tenues pluvie, rapidive potentia Solis 0d 
Acrior, aut Boree penetrabile frigus adurat. 

To this. give me leave to add. alittle of mine; own experi- 
ence. About the year 1603, wasſuch a froſt, without ſnow, 
that it killed all our wheat : one MF. How of North-dyms 
had bur two buſhels growing of thirty acres ſown. Iſowed 
moſt part of mine again with barley in March, onely Ihad one 
head-land that looked moſt gloriouſly; covered green all 
over, as thick as graſs in a meadow. I thought this might do 
well enough, Let it alone till mid- ay, then I began to mis- 

truſt by the blade, that all were but wild-oats. 1 digged up a 

eurf as broad as my hand, wherein I found two wheat-corns, 

but-200 wild-oats, grown to that height all of one depth per- 
fe&ly upright; as thick as they could ſtand one by another, 
juſt as letters are ſetin a frame to. print a book, How they 
ſhould comethere at all, the Lord knows, much more in thar 
manner. Well then, 1 ſaw there was no hope of a crop of 

wheat, and thought it roo late to ſow barley, neither had I 

any left, ſave a little tary-head-corn,that I took & ſteep'd it a 

day and a night in water of an horſ-dunghill. 1 ſowed all that 

head-land ; but one quarter of it , which- had been troden 
with horſes turning upon it in wet weather after it was ſown. 

This barley,when harveſt came, was the firſt 1 had ripe, clean 

without tares, or any other ſoil,as thick as it could ſtand, and 

every way the beſt that ever.1 had growing : but the wheat 

_ not worth the reaping; wherefore I let it ſtand till harveſt was 

home, but had I mowed it green, it had been the beſt horf- 
meat of all other, as afterward I found' in wild-oats and 
beans. When harveſt was home, on a fair day, the winde ſit- 
ting right, 14ſet fire. on it: but he that had ſeen that fire, and 
heard the noiſe, and had not read Yirgi/ before, would have 
ſaid certainly Virgil was at that fire before he made his book, 
and that there he learnt it, or elſe he could never have found 
out ſuch an Epithete, as ---(Treprtantibus wrere flammis: for 
whether it was by reaſon of the wild-oats, in every horſ- 
footing, made by turning on in wet weather, or otherwiſe, 
| there 
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there was ſuch a noiſe as if twenty muskets had gone off at 
once, inſomuch that an herd of cattel being a quarter of a mile 
off, ſeeing the fire, and hearing the noiſe; as if they had been 
our of their wits,: or rather ſtark 'mad , fet up alſo ſuch a 
running, roaring, bellowing, and howling, that it made me to 
run as faſt as they, to hear ſuch an hideous noiſe, and the fire 
ſo violent , the weather being dry, and the whole crop being 
{ſtill there which was very great,andthe.winde full in one end, 
and whiſtling, inſomuch char all the ground-for two or three 
and twenty pole long, and a pole and half broad, was all on 
fire ar once: this paſt my skill co quench, neither would all the 
blankets in the Town have ſerved the turn, if 1had had them 
there. But that this was ſoon out, I think neither the Sicilian 
e£tna,that throweth ſtones: ſixty miles, nor Hecla in 1ſe- 
land, nor Veſuvigs in (ampania, that ſends his aſhes more 
then two hundred miles off, (or if you will believe Caſſiodorus, 
inthe time of 7:t4s and YVeſpaſran, they flew into Aa, Syria, 
and Egypt : and laſtly, breaking out again in the year 1632, 
Crepitus miliaria centum auditus: & did you not hear this cre- 
pitu:?certainly it was becauſe either you were deaf,or not near 
enough) could preſent a greater'terrour. But notwithſtanding 
all this, my wild-oats were not yet killed;and then 1 was vexed 
with my ſelf,that I had not mowed them green for horſ-meat: 
for out of every horE-footing, contrary to my hopes, I could 
takeupfwhole' yeapſonds, that were never the worle for the fire, 
ſave onely their ſmell. Then 1 filled my hand-kerchief and both 
my pockets with them, to carry home to my hoggs, hens, pi- 
Seons; but not a corn any of them would touch. All this was 
ſti]l worſe and worſe. About A Sairrs-day foilowing,there 
came a froft and a lirtle ſnow, upon that there was ſo; many 
fleſh-rrows, that you would have thought that there had been 
proclamations ſet up in all woods, groves, fields, and yards 
through the whole fand to ſummon them thicher,' or whether 
_ that was their beacon when: 1 burnt it, or no, I know not. 
Theſe for a fortnight together ſo covered the ground, that 


you could not chooſe but ſay, it was far blacker then ink : for 
O 3 this 
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of queach, profitable. And not onely the ſteeping ſeed in dung- hill water 
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this was of a doubledie, one of black crows, and another of 
black aſhes. The froſt breaking, thoſe that they had not eaten 
they trod into the ground with their feet, ſo that by the later 
end of the moneth, no meadow could be thicker of green 
craſs, then that was of green-oats. I plowed them in, and by 
Candle-maſs it was green again; I plowed it again, then it lay 
till the later end of April, and was green again; then I ſteep- 
ed my ſeed as I did the year before, and ſowed it with barley, 
and had a very good crop, and ſo killed the wild-oats. 

The burning” of queach alſo, in ſome ground, is exceeding 


helpeth greatly, but alſo in lime and water, by reaſon that 
which gives it heart lies cloſe to the root. Some alſo waſh 
ſeed-wheat and rie in lime and water inthe ſeed-leap inthe 
field, and then ſow it, and ſo no crows nor pigeons will ever 
touch it. 


CHAP. XXXVI. 
Of planting Willows. 


N ſtead of beetle and ſtake, or crow of iron, make- you an 

augre like a pump-augre, make it afrer this manner : Make 
a plate like a peel of a foot or fourteen inches ſquare, well 
ſteeled, and turn it as an augre is turned; let it have a ſocket 
like a peel, but four-ſquare, into which put a ſtake of good 
tough aſh two foot long, and four-ſquare, as the ſocket is, 
with a bar or hoop of iron abour it at the top, to keep it from 
cleaving : let it be ewo inches ſquareat the leaſt upward, in 
which near to the top bore an hole, or. elſe make a mortes 
to put in a croſs piece to turn it by, and to take it out by, then 
enterit a lictle with-your ſpade, as you do a carpenters wimble 
with a #vuch, and then bore your holes; which in ſtrong clay 
is an exceeding ſpeedy way. Beſides that, if the ſets be not 
very great ;. you will have room enough to ram the moulds 
dowa to the bottom. 


CHAP, 
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CHAP. XXXVII. 


Of reducing wood-land to ſtatute-meaſure, and ſtatute 
to wood-land. 


| Have ſeverall times meaſured ground by ſtatute, which 
ſhould have been done by the eighteen-foot pole ; but ne- 
ver the contrary. One amongſt the reſt was a cloſe in Hextox 

in Hartfordſhire, where three Copy-holders had each of them 
apart expreſſed in their ſeverall copies, how much by meaſure, 
but not by what meaſure: thereupon ir was taken for granted, 

thatit muſt be ſtatute-meaſure. One of the three had held all 
in his occupation divers years together, and lying in ſtitches, 8& 

no banks between had plowed one amongſt another. A and B 

would have theirs again. A muſt haveſo much on the Eaſt- 
fide, B ſo much on the middle, and C the reſt; for C would 

neither ſhew his copie, nor yet make known how much he 

ſhould have, Sol laidout each man his ſhare accordingly, 

and took a plot of che whole. Still it runs in B his minde, that 

his part was not ſo good as it had been formerly, miſtruſting 

that 1 had donehim wrong in laying it forth; ſo that he ac- 
quainted the Lord of the Mannour with it, who demanded 

of him by what meaſure he had meaſured it: he anſwered by 

the atute-pole; Then, quoth the Lord, there is the errour, the 

cuſtome is eighteen foor, and was the meaſuretaken in Heyy 
the eight his reme. This being known and reduced, 'C ſhewed 
his copte, and there was not a pole difference'in the; whole 
thing: ſo I gave them direction to aſter it without going to the 

ground. To do this there are ſeverall ways. Firſt a ſtature- 

pole is ſixteen feet and an half, or 33 half: foot long, rhere- 

fore 33 half-feet ſquare is 1099 fquare half-feet in a ſtatute- 

pole: but in an eighteen-foor poles; 'which is 36: half-feet 
fquare, are 1296: fo then if yon multiply your ſtacute-poles 
by 1089, and divide the produc by 1296, you have the num- 
. ber ofeighteen-foot poles, which divided by 40 gives you the 
roods, and vice vers. And thus fix acres of ſtatute, which 
| is 
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is 960 poles, multiply'd by 1089 makes 1045440, and that 
divided by 1296 gives 806 _ Or; which is five acres ſix 
pole + of the 18 foot. 


Likewiſe five acres of 18 foot is 800 pole; that multiply'd by 
1296 produceth 1036800, which divided by 1089, quotient 


952 ro8g pole, that is 5 acres, 3 rood, 32 pole, And this is 
the beſt way. So that the analogy is thus. 


As 1089. 1296 ::: Boo. 18 foot pole to 956. 1089, | 


12 G 

id eft, 5 acres, 3 roods,32 pole 1089. And as 1296, 1089: : 
8co ſtatute, to 672 2, ideſt, 4 acres, 3 roods, 32 poles 3. 
And this is your beſt way: and thus may you do with all other 

les. ; 
F iidkbendin way is, if upon your ſcale you have two ſcales, one 
of I1-in the inch and another of 12: if you lay down ſtatute- 
meaſure by the ſcale of 12, and then meaſurethe ſame plot by 
the ſcale of 11, it gives you the wood-land meaſure, and like- 
wiſe on the contrary. 


CHAP. XXXVIII. 


To finde any ſcale that a plot is made by, the content 
being known. 


eros any ſcale, as 10, and meaſure it by that; now if 
by meaſuring it by the ſcale of 10, it comes to but 23 acres 
82 parts: but itis truely 34 acres, 31 parts; therefore finde 
a mean proportional between theſe two, which, becauſe the 
work is ſomewhat difficult, I will therefore ſhew you the man- 
ner of it. + 0 

Firſt multiply 3 2. 82. by 34. 31. as here it is ſet down: ſo 


you ſee it.produceth817 | 2642. And be- 34. - 31. 
cauſe there are four figures in the FraQti- 23, $2. 


ons of the two FaRours; therfore there 68. 62. 


. are 
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are alſo fourin the produc; ſo the whole. 27. 44. 8. 
number is 817 and 2642, the Fraction, 102. 9z. 

the ſquare-root is 28 | 59. which is the 686, . 2. 

mean proportional deſired, then ſay, As 817 | 2642 


the leſſer of the two numbers, viz.23, 4 (28| 58 
82. is to your mean proportional 28.59: _ , 


ſo is- your ſuppoſed ſcale to 12. the true 48 
ſcale, as 23. 82; 28. 59 :: 10, 12, See =$ 
the work. Hs, 
28 | 59 ' 3326 
IC © 565 
28590 (12 28:5 
2382 _ $0142 
4770 $708 
2382 4.5664. 
47 | 4478 


But becauſe there is too much difficultie to finde it this 
way, and o little by the line of numbers, and: ſo ſoon done, 
and is exa& enough; therefore by it divide the diſtance be- 
tween 23, 82, and 34,31. into two equall parts, and the 
compaſles will fall at 28, 59. then becauſe 28, 59. is more 
then 23, $2. therefore ſet one foot in 10, and turn the other 
upward; it will fall at 12, the ſcale deſired, 


CHAP. XXXIX. 


Of making au Index or Table, whereby readily to finde ont any 
ground, that ever yon have meaſnred,and to tell the quan- 
tity of them an hundred years after, and draw a plot 
of them without going again into the field. 


[| Shewed before (in (4p. 2. ) the manner of keeping your 

field-book; by help of that, and this, you may readily ob- 

tein your defire. 

All the field-books, that ever you fill with notes, page 
P em 
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them ſl ric the top of each page theHithe of the Pa- 

riſhes, of Pariſh, wherein the land heth conteined in that 
page: and, at every beginning of a. new man, ſet down his 
rame; and likewiſe at the beginning of every new field, fur- 
long, or parcell in a furtong,: ſet down the-name of the cloſe; 
field, furlong, or parcell. Alſo write on the cover of your 
firſt book, A, on the ſecond, B; onthe third, C; &c. Then 
reſerve four and twenty pages at the end of your firſt book, 
A; which ſhall not be paged, orelſe make a little book by it 
ſelf: and on the cover thereof write IMDELX, and on 
the top of each page, write A, B, C, &c. in Alphabetical or- 
der. Then under each ſeverall letter write: firſt the Towns 
name beginning with that letter; ſecondly, The manis name, 
for whom you meaſured; thirdly, The books name, in which 
you wrote it; and fourthly, The pages: either all of them, or, 
at leaſt, the firſt and laſt. And whereas you may think this 
way will not be ſo beneficial to you,as to go meaſure it again; 
for that you may. do as you ſee good: you need not finde it, 


unleſs you will. Beſides that, you deſerve pay both for ſur- 
veying, plottic ,and notes; asif you had meaſured it, And 
| 


ifyou will meaſure. it again, theſe notes will do you no- hurt. 
See an example: 


P 
Parton. W. Norton. lib, (*. pag. 31, 32, 33, 34- 
Panchurch. Rob. Andley. lib. 'B. pag. C4. ad 76. 
' Putford. Tho. Dennie. lib. K. pag. 97, ad finem. 
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Refer thu following to pag. 85. line 13. 

But if you would bring water to your houſe from a con- 
duit, where you defire to place a cock as high as you can, and 
that without Inſtruments : Firſt, begin at the conduit, and 
dig a trench near a foot deep there , but as you go farther off, 
let it be ſtill ſhallower for five or ſix pole in length, more or leſs, 
according-to the fall of the ground; ſo that the water may but 
juſt follow you, and when ic begins to run-over, there ſtay it, 
and begin a new depth as afore - but be ſure the fall of it be 
down-right like a ſtair, and ſo go on till you come where you 
would be: then add the fall at the condwi, and all your ſtairs 
together; and ſo high may.you ſer your cock above the level 
of your trench. 


FINIS. 
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GNYYATFE have, inthe book it ſelf, ſpoken of meaſuring 
B) && ſuch things, as are meaſured by obſerving Inſtru- 
b 2 ments, as the Pandoron, plain-Table, Quadrant, 
PEA Quadrat, Theodelete, Circumferentor, &c, viz. 
of — of land.taking of Altitudes and Di- 
ſtances, taken by the chain: here we will ſpeak of ſuch /#per- 
fioies as are done by a two-foot-rule, as board, glaſs, pave- 
ment, wainſcot; and of ſolid, as ſtone and timber: forbear- 
ing thoſe things, that ſeldome, or never, come- in queſtion; as 
lobes, regular bodies, and the like. Firſt, Becauſe land- 
megſure and thoſe ſeldome meet together in one man, Se- 
condly, Neither would 1 have the book to be of two big a 
price; and Thirdly, Becauſe my little time I have, hath need 
£0 be ſpent to the beſt advantage for the common good. 


CHAP. I. 
Of making the Rule. 


| I would have the Rule, (whether it be of box, or of 
braſs; whether joynted in the middle, or ſtreight out.) to 
be juſt two-foot-long by ſome ſtandard of braſs , -kept by the 
Clerk of the Market and not, as | have ſeen ſome; that bave 
been half an inch too long. Letir bean inch and an half 
broad at the leaſt, and a third part of an inch thick with a 
ſquare ſtroke ſtruck round about it juſt in the middle of the 
tkngth thereof. . Ler one edge be belild off: which ſerves that if 
you have occaſion to draw lines with a pen, if you turn that 
fide downward , you need not fear. blotting : if your rule 
chance to be blacke with inke, if you rubb it well with ſorrel, 
that will fetch it out. Through the midſt of this belil! ſtrike a 
Gage-ſtroke: an another along the midſt of the other oo. 

lvide 


' 
? 
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divide the reſt of this fide, beſide the beſill, into eight equall 
parts with ſeaven Gage-ſtrokes. In the 4 next columnes ſave 
one to the beſt]] , you may place all the nnder-meaſure of this 
Table of board-meaſure following, which will not fallin a 
ſcale upon the rule, viz. all inches, halves, and quarters from 
one inch to (ix, orif you will to ren inches, in ſmall ſpaces 
the inches of the breadth of the board, in the column next fave 
one to the befſil!: . the feet required to a foot foreward at the 
breadth in'the next: the odd inches in the third: and the Cex- 
zteſmes in the fourth. And adjoyning to this Table toward 

the middle of the Rule, in the firſt of choſe four columnes ſer 

one inch divided into ten equall parts, and each of thoſe into 
halves, and each of choſe halves into five, or ſuppoſe them ſo 

divided: ſos ic divided into 100 parts or Cente/mes: from 

which inch you ſhall take off all your Cenre/mes with your 

compaſles, that are to beſet in any of your ſcales, 

| For making the ſcale of board- meaſure. 

Before you can make this ſcale, you muſt have one column, 
on the otherſide the Rule next the beſill, parted into three 
ſmall parts with Gage-ſtrokes, and divided in-the middle of® 
the length of the rule into two equall parts or feet: whereof 
divide one of them into ten equall parts, and each of them 
into ten more, and each of them ſuppoſe at leaſt to be divided 
into ten other; ſo ſhall that foo: be dvided into 1co0. and 
this Gzzther calleth foot- meaſure: which muſt. be reckoned 
both wayes, firſt from the beginning ofthe rule co the middle, 
thus, 1, 2, 3, &c. and backward again, and thus, 11, 12,13, 
&c. and becauſe the other foot makes ten of theſe inches, and 
theſe tea make twelve of them, therefore divide the other foot 
into twelve equall parts or inches, and each inch inta eight 
parts, and number it from the end toward 'the middle with 


+1, 2, 3,4, &c. but from the middle to the end with 13, 14, 


15, &c. and this he calleth inch- meaſure. By help of this inch= 
line and the inch aforeſaid, and by help of your Tables for 
board and timber-meaſure, are made your ſcales for board 
and timber-mzaſfure, And this Table of board-meaſure 
F4 1s 
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is thus made : Firſt, for all whole inches divide 144 by the 
inches of the breadth, and you have the inches forward to a 
foot. If any thing remain after diviſion, it is the Numerator 
of a common Fraction, whoſe Denominator is the Diviſor; to 
- which remain annex two ciphers on the right hand, and di- 
vide again by the ſame Diviſor,and you have the (enre/me de- 
fired. Example. | 
Let aboard be ſeven inches broad, Ideſire to know how 
many inches forward makes a foot. Divide 144- by ſeven, it 
gives twenty inches; or one foot eight inches #. Now to bring 
E into centeſmes, annex two ciphers to the remain four, it 
makes 400: which divide again by ſeven, ic gives ,53- But for 
half-inches reduce the breadth into an improper Fraction, as 
G+ is +; then multiply 144 by the Denominator 2, it gives 
288 : ſothat you muſt always divide 288 by the Numerator, 
or number of half-inches of the breadth of the board, which 
is 13; ſo have you 22, or one foot, ten inches, 15 cexte/mwes. 
Bur if your breadth be an odd quarter, or three quarters : 
' Firſt, reduce jt into quarters, and divide 576 by it: ſo 64 is 27 
quarters, therefore divide 576 by 27, it gives 21 inches, or 
one 23 nine inches, ,> , or 33 centeſmes. The Table fol- 
loweth, | | 


— 


A Table ſhewing how many feet, inches, and centeſmes of 
inches forward are required to make a foot of board-mea- 
ſare at all breadths, both whole inches, half-inches, quar- 
ters, and three-quarters, from-one inch in breadth to 36 
inches. 
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Now to place this Table upon the rule, divide the ſecond, 
third, fourth, and fifch columns next to the befill, at one end 
into ſmall ſquares that may hold two figures a piece, in which 
ſet over-moſt the irches of the breadth, in the ſecond the feer 
required in length, at- each inch, half inch, and quartern. In 
the next the odd inches; and in the next the odd centeſines : 
and this you muſt do to fix inches, you may do it to ten inches 
if youwill, Then at the end of ten inches, ſer one inch divi- 
ded into ten equal parts, and each of them into halves, and 
ſuppoſe each half into five, ſo will 'it be ſuppoſed to be divi- 
ded into an hundred parts, as before. . Then from ſix inches to 
36 you ſhall ſet all inthe column next the beſill, with ſmall 
ſtrokes, after this manner : Firſt, ] begin with ſix inches and 
a quarter, to which I finde in the Table there belongeth one 
foot, eleven inches, four centeſmes, that js eleven inches, four 
centeſmes from the middle croſs ſtroke of the rule. But be. 
cauſe: my compaſſes will not reach ſo far, 1 onely take 56 cen- 
teſmes from. the former inch, which makes it juſt two foot 
from the ſame end,which I ſet the undec meaſure at. 

Another example let be 95 , for which 1 finde in the Table 
one foot , three inches, 56 centeſmes. Firſt, I take with my 
compaſſes 56 centeſmes from my.inch of centeſmes, and prick 
it down upona line upon a paper. Alſo with my compaſles I 

| | take 


To BESR x W& 3+ 


Chap.2: The Faithfull Surveyour. 21 


take three inches in the foot-line of inch-meafure on the othe! 
ſide of the Rule: ſet that diſtance alſo on the paper at the end 
of the 56 Cente/me in the ſame line; then take with your com» 
paſſes the whole length of both, ſet one foot in the middie- 
croſs-line of the Rule, and in the ſaid ſcale,and the other to- 
ward the beginning of the Rule, and it gives the length corre- 
ſpondent to nine inches and +, from the ſtroke to the end of 
the Rule, Thus do with all the reſt; marking each whole inch 
with its proper number to 24,alſo 30, and 36. 

And now, before we proceed to ſhew you the making ofthe 
_ of timber-meaſure, we will firſt ſhew the meaſure of 

oards, 


CHAP. II. 
Of meaſuring of boards with the Rule. 


"T22 are divers ways of meaſuring of boards: of which 
the fundamental way is this; 12 inches in length, and 12 
in breadth, that is twelve times twelve,or twelve inches ſquare, 
which is 144 inches, make a foot of board: therefore multiply 
the inches of the length of the board by the inches of the 
breadth, and divide the product by 144, you have the content 


' in feet. If any thing remain, divide it by twelve, it gives the 


odd inches,or twelve parts of a foot: for an inch is the twelfth 
part of a foot, let the foot be what it will. Example. 

Let a board be 13 foot five inches long, that is 162 inches 
long, and nine and an half broad, theſe multiplied give 1529 
and an half, which divided by 144, give ten foot, & 8 9 ſquare 
inches and 3 remains, which divided by 12 is 7 4 fere inches of 
board. Secondly, If you multiply the length in feer, 13 feet 
5 inches, by the breadth in inches 9 z : firſt, 9 inches by 13 
foot, is 9 foot 9 inches; & halfof 13 is 6 3,and 6 ſquare inches; 
and grimes 5 inches is 45 ſquare inches; and half five inches is 
two and an half ſquare inches. Firſt then, add all your inches 
togerher, 45,6and 24 make 53 and 5, which divided by 12, 


Sives 4 board inches, and 5 + ſquare inches, or half a _ 
inc 
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inch fer. Now add theſe 4 inches to 9 and 6 inches, they make 
- 19 inches,that is,one foot,ſeven inches,to which add 9 foot, it 
gives ten foot, ſeven inches & fere, juſt as afore: and boch thoſe 
ways are performed by any common Rule that hath no board- 
meaſure on it. Hence then is diſcovered this errour, that if a 
board be nine inches broad,to take 15 inches forward to make 
a foot, that is ſo much more then twelve, as nine is leſs, where- 
as our Table faith you muſt take 16, isa falſe way:-for nine 
times 15 is but 135, which wants nine ſquare inches of 144, 
and is always the ſquare number of half the difference of nine 
and 15 equally diſtant from 12, whoſe ſquareis 9. So like- 
wiſe 8 and 16 being multiplied make 124, which wants 16 of 
144: and decaule they are equidiſtant from 12,and their half 
difference is 4, therefore their product is leſs by ſixteen, the 
{quare number of four, then the'ſ{quare of twelve. 

3. Athird way of meaſuring board is by this rule , Mea- 
ſare the breadth of the board, if it be leſs then ſix.inches, your 
Table of under-meaſure will ſhew you how much forward 
you muſt take to a foot forward. If it be broader, and under 
36 inches, then the ſtrokes on your ſcale give it. * 

4+. Some meaſure all the breadths of the boards with a line, 
then ſtretch the length on a block,and ſo meaſure the breadths 
of all the ſtock at once, and then meaſure the length of a 
board, then multiply the length in feet and parts, by the 
breadth in feet and parts : So ſuppoſe the breadth of all the 
boards is ten foot, nine inches, and the length x54 inches, 
inſtead of nine inches, 1 take 5 4 of a foot, and inſtead of 
four inches | take + or 4 one inch, and the work will be thus, 


and it makes 164 feet, 1 inchand an half, _, 15. 4. 1, 
And this isa very good way incaſe a 10, 2. 4, 

block be hewa eight-ſ{quare, before it be 150. 

ſawn: which if it be fit for boards, it is *. 3 

pitty it ſhould be hewn any other way; 243. 

ſo will it be no loſs of timber, the boards 7. 248. 

will be all ſtreight-edged. If it be ſold 3.24, 


in timber, and meaſured as eight ſquare, 164.2 4.1.2. 
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( as ſhall be ſhewn) there will be no loſs either to buyer 
or ſeller. | 


CHAP, IIL 
Of making of a Table of timber-meaſure for ſquare timber, to 
make the ſcale of ſquare timber-meaſure by: 
as alſo the under-meaſare. 


| 2k know that a foot of timber is twelve inches every way 
breadth, length and thickneſs, and therefore conteineth 
1728 ſquare inches, for 2 times 12 is 144, that is,a foot of 
board or a /aperficies, and twelve. foot of board make 1728 
inches; therefore to proceed to the Table. Firſt, For whole 
inches: ſquare the ſquare of the piece, that is, multiply the 
ſquare by it ſelf, and by that product divide 1728. Example. 
Suppoſe rhe piece be 8 inches ſquare, the ſquare of 8 is 64, by 
which divide 17:8, it gives 27 inches, or two foct, three in- 
ches. But if you have odd half-inches, then you muſt reduce 
as before all your inches into half-inches, or an improper 
Fraction, by whoſe Denominator (which will always be 4.) 

multiply 1728, it gives 69(2, which muſt always be divided 

by the Numerator of the Fraction. Suppoſe the ſquare given 

be 6 3, that ſquared is 42 4 which reduced is 169 quarters; by 

which 169 divide 6912, it gives 46 inches, or 3 foot 4 inches 

ninety Centreſmes. Again if the ſquare be of odd quarterns or 

2 you muſt work as before, ar.d then your dividert will be 16 

times 1728, that is, 27648. Example. Let your ſquare be 6 

2 that ſquared is 45 & 9 ſixteenths: which reduced into ' 6 

parts by mulciplying 45 by 16 and adding 9, it gives 7:19 

ſixteenths. Therefore divide 27648 by 729 it gives_ 7 inches, 

or 3 foot, 1 inch, 92 Cente/mes. : 


Here followeth the T able of timber-meaſure. 
Q 2 
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' Toplace this Table on the Rule. | 

Begin at the other end of the Rule taking thoſe 4 columns 
xext the thick edge fave one,and divide them into little ſpaces, 
as you did for board-meafure, fetting on them all the under 
meaſure to 8 inches and an half ſquare, yer you may do it to 
12 inches,ifyou will;ſetting the ſquare inches of the block in 
that column next ſave one to the edge: then the feet requi- 
red to mike a foot forward'in the next: then the odd inches 
in the next to that, and the Cerre/mes inthe laſt of the 4. 
Then from $8 and4 to 36 you may take off your inches from 
your line of inch-meaſure, and your (exte/mes from your inch 
of {enteſmes, as youdid in board-meafure,and place it back- 
ward or forward, according as it ſhall be more or leſs then 
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CHAP. IIIE. 
Of meaſuring ſolids, as ſtone, timber, &c. and firſt of 


ſquare timber. 


FY meaſuring all kind of ſolids the fundamental or gene- 
ral way isto multiply the inches of the breadth by the 
inches of the depth, and that produc by the inches of the 
length,and divide the laſt produR by 1728. This is ſo plain,it 
needs no example; and this is the beſt way for ſtone of all 


other, 
Q 3 2. A 


126 An Appendix to > Chap. 4: 

2. Aſecond way of meaſuring ſquare timber is by this 
Ruler. Having the ſquare of the piece given look on the Rule, 
and ſee how often you finde the length required at that ſquare 
between that and the end of the Rule in the length of the 
block, ſo many foot of timber is in that block. - 


. To finde the true ſquare of a piece broader one way 
| ' then amther. h 

; But to finde the, true ſquare of the piece, mukiply the 
breadth by the depth, and from the product extract-the 
kquare-root.. ..; £1 ' FEY 1 | 

As let the breadth be eight, and the depth 14, theſe multi- 
plyed make 112, whoſe ſquare root is 10 4+, according to 
which {quare you muſt meaſure the piece. Which diſproveth 
a common-errour; which it this, To add both ſides together, 
and to take £ thereof' for the ſquare: for ſo 8 and 14 make 
22, the half thereof is 11. And although there ſeemes but 
- ſmall difference, v1z.. leſs then £ an inch between their num- 
bers or roots 10 3# and 11: yet between their ſquares there 
is no leſs then 9 inches difference,; for 1 1 times 11 is 131, but 
$ times 14 is but 112. | | 

3. Now therefore becauſe every Carpenter cannot extra& 
the ſquare-root, and to them that can do it, it is buta ſlow 
way: and thirdly we never ſetany ſcales of timber-meaſure 
upon Rules, but for inches, halves and quarters: take this for the 
beſt way of all other, where there is ſuch difference of the 
ſides meaſure it firſt that falſe way, then take out of it always 
a ſquare piece of £ the difference of the ſides. quite through 
the block; ſo in our example 8 and 14.their difference is 6, the 
Zchereof is ; :therefore take a piece of 3 inches ſquare through 
the length of "the block, for that 3 ſquared gives 9, which is 
the difference between the ſquare of it and the, rectangle of 8 


times 14, 


CHAP. 


Chap. 5. The Faithfull Surveyour. 127 


,;-Q:H, A P.: V. 
Of round timber. 


Ecauſe to every circle there. belongeth 3 ſquares , firſt 
the ſquare without the circle, or the ſquare ot the diame- 
ter; ſecondly, the ſquare equal to the circle, not in Peripherie, 
but in the area; for tithe area of a circle of a mile round, and a 
mile about in a ſquare be compared, we ſhall fiade the ſquare 
ro contain juſt 40 acres, whereas the circle of the ſame Pe- 
ripherie containeth 50 acres, 3 roods, 25 poles £ ; and thirdly 
the ſide of rhe ſquare within the circle; therefore we will firſt 
ſhew the manner of making theſe 4 ſcales, and then the mea- 
ſuring of round timber: yet before we ſhew the making of 
them our belt way is to take Yirgi/*s advice, and to do as he 
doth with his Bees. 
Princip1o ſedes apibus ſtatioque petenda. 
So before we, ſhew the making of them we will firſt finde 
out a ſeat for each of them, and then the making of them 
one after each other. Firſt, in the beginning of the firſt cha- 
pter we ſhewed that we would have one of the edges on 
one ſide befild off : and the reſt of that ſide divided 
length-wiſe into eight equal columns with 7 Gage-ſtrokes 
upon the beſill,; the length of che Rule, you may let a fcale 
of 20in the inch dividing each inch into halves and quarters. 
Numbring each balf-inch with 10, 20, 30, &c. ſave that 
half-inch next the beginning, which muſt not be accounted 
for any of the tens: but that muſt be divided into ten equall 
parts by it (elf, to take the odd inches above even ones, that 
any round block or circle is abour. | 
Beſides this, you have three other ſcales that are for round 
meaſure, that ſhew the three ſquares belonging to the circle: 
and any of theſe four being known, all the reſt are known 
onely by taking the numher thereof upon its proper ſcale with 
your compaſles, and apply that diſtance to the ſcale proper 
co the thing deſired:and theſe three ſcales for theſe ſquares are 
one 
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one for the Diameter, or fide of a ſquare without the circle, 
and that each ſide thereof toucheth the circle. Another is the 
ſide of a {quare within the circle, or of the chords of co degr, 
and the other is a fide of a ſquare, whoſe content is equal to 
the content of a circle. For Example. Let a block be girded 
about with a nealed wyer, and then that wyer laid along upon 
the block, being found to be $8 inches, I ſer one foot of the 
compaſſes in 8© of the ſaid circle ſcale, and the other foot in 
8 of thoſe 10 odd parts next the beginning of the Rule, rec- 
koned from ten upward, being the contrary way to the other 
80. If then you defire to know the Diameter of the circle, or 
fide of the ſquare including the circle, you ſhall finde ir juft 
28 inches, by ſetting one foot of the compaſles in 25 of the 
Diameter ſcale, and rhe other will fall in three odd parts, 
which added make 28 : for all theſe three laſt ſcales muſt be 
divided into fives, and numbred with 5, 10, 15, &c. and five 
odd ones above, at the beginning. Likewiſe if you apply the 
fame wideneſs of the compaſles to the ſcale of rhe ſquare 
within the circle, that is, to the ſquare, that a block being 
round will be, being hewed juſt to the four edges: then ſer 
one foot of the compaſles in one of thoſe great diviſibns by 
fives, ſo that the other may fall amongſt the odd ſmall diviſi- 
Ons, and it gives you 194, fere. 

And laſtly, if you apply the ſame wideneſs of the compaſles 
to the ſcale for the ſquare equal, ſetting one foot in the great 
diviſions, ſo that the other may fall in the five odd ſmall ones, 
it gives 24 and about F. _ 

And in like manner if any of the other three ſcaſes be 
given, as if the Diameter 14 be given ; if you take 14. upon 
the Diameter, and carry that to the circle; it gives 44; if to the 
ſquare equal, it gives about 125, and ſo of thereſt. 
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CHAP VEL 
Of the proof of theſe ſcales by eArithmetical 


calculation, 


| Pre: for the circle-ſcale, that needs no proof, ſo that it be 
truly divided : for that is the baſis, on which the other are 
bailt,or ſcale, by which they are made. : 

Secondly, For the Diameter Archimedes gives this rule,Mul- 
tiply the Circumference by ſeven, and the produd divide-by 
22, {0 have you the Diameter: ſo on the contrary. Thus our 
circle 88, multiplied by ſeven, gives 616, which divide by 22, 
quoteth juſt 28, as afore. 

Thirdiy, For the ſquare within the circle this is the rule. The 
ſquare withour the circle is double in content to the ſquare 
within. Or thus, The content of the ſquare within the circle 
is to the content of the circle as 7 to 11 : Firſt, therefore by 
the content of the ſquare without, we found the Diameter, or 
ſide of the ſquare to be 28, that ſquared or multiplied by it 
ſelf 1s 784, the content thereof, Therefore the content of the 
ſquare within is but 3 784, that 1s, 392. whoſe ſqutare-root is 
19 33, as afore. Secondly, by the content of the circle: for 
which Archimedes ſaith, haif the Diameter multiplied by half 
the Circumference gives the content, ſo 4-4, the half of the 
Circumference, multiplied by half the Diameter 14, gives 616, 
the content of thecircle. This therefore multiplied by ſeven, 
_ 4312 , which divided by eleven gives 392, juſt as 
afore, 

Fourthly , For the ſquyze equal to the circle, having by this 
laſt rule found the content of the circle to be 616, we need 
but extract the ſquare-root thereof, which is 24 £2, which 
doth diſcover a moſt monſtrous, and a moſt groſs errour in 
meaſuring round timber, of which hereafter. 


R CHAP. 
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CHAP. VII. | 
Shewsng the manner of placing theſe upon the Rule. 


| Bey To ſet outthe Diameter,you may take the nether part 
of the third column of the beſil'd fide, to ſet it on from 
che middle ſquare ſtroke of the Rule. Then G«nther(1n his V/e 
of the line of numbers in broad-meaſure, Prop. 11.) hath this 
proportion. Having the Circumference of a circle, to finde 
the Diameter: As 3143 to 1000, fois the Circumference, 
ſuppoſe it 47{ 13 to the Diameter 15 : ſo thatif you take 
47 | 13 inyour circle-ſcale, and ſet in that column from the 
middle ſquare downward, ſo ſhall you ſet out 15 in that di- 
ſtance, run that diſtance as oft as you can to the bottom of 
the Rule,which will be 4 times more, divide each of them into 
3 equal parts, and the uppermoſt third into 5 equal, and nnm- 
Þer all the other great parts, ſave that with 5, 10,15, &c. or 
if you will you may double 47| 13, that is 94, 26, and take it 
from the circle-ſcale, ſet it there they will be 30; then half ir, 
and they will be 15, then third it into fives. 

2, To finde how to proportion the ſquare within the circle 
by the Diameter. Let the Diameter be the Radius 1 000, then 
will the chord of 90 degrees, which is the ſide of the ſquare 
included, be the natural fine of half 90: viz. 45 degrees, 
the ſine whereof is 707, therefore then becauſe | would divide 
my ſcale into' even fines, if therefore [ take 7 times 5, that 

* 35,the proportion will be 707. 1000 : : 35. 49 | 5O. or 
49 +: therefore if you take 49 5 og the Diameter, and ſer it on 
the ſcale of chords, and divide it intg7 equal parts, and that 
part next theendinto 5 ſmall parts, numbring all but that with . 
$, 1O, i5, &c. you have your ſcale of chords or ſquare within 
rhecircle. Or (if you think it troubleſome to divide it into 7 e- 
qual parts) you may take 6 times 5, that is 30. and lay 707. 
1009 :: 38, 42 | 43, ſo then you may take 42 | 43 of the 
Diameter, and ſet on your ſcale of chords, and then divide 


each of them into halves, and each halfin to 3 parts. 
Other. 
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Otherwiſe thus, The content of this circle according to 
Archimedes is juſt 5 the content of the ſquare of the Diameter. 
Suppoſe the Diameter 24, the ſquare thereof is 576, the half 
whereof's 208,the root whereof is 17 fere, then ſay; If 17 
in chords require 24 Diameter, what ſball 40 in chords,or any 
other even number of fives? An/wer, 56 x: therefore take 56 
+ of the Diameter, and ſetitin the ſcale of chords, which 
becauſe it gives 8 times 5, firſt divide it into halves, then into 
quarters, then into eight. 

3. It may alſo be made by this Rule of his, The area of the 
ſquare within the circle is to the content of the circle as 11 
to 7,10 that the circle begin known, the content is thus found: 
+ the Diameter multiplied in + the Circumference gives the 
content of the circle, which if you multiply by 7, and divide 
the produ& by 33, it gives the content of the ſquare within: 
whereof take the ſquare-root, and you have the fide deſired; 
therefore 19| 8.88 :: 20.88 | 9, oras MF. /ingate hath 
it (in Problem 33. of his Appendix to his Rule of Proportion) 
225. 1000 :; : 20.88 | 9. So that take 88 | 9 from the Cir- 
cumference and ſet it oa this ſcale, and divide it into four fives, 
and this ſcale may be ſet on the lower half of the beſiFd edge. 

4. Having the content of the Circumference, to find the 
ſide of the ſquare equal. Take the ſquare-root thereof: ſo we 
found before that the Circumference being 88, the content is 
616; whoſe ſquare root is 24 [ $$, that is more then 24 3. 
or more eaſily, becauſe,as Gx»ther hath it, the Circumference 
is to the ſide of a ſquare equal as 1000 the Radix to 282, 
therefore ſay, 282. 1000: : 20. 70{ 9. Therefore take 70| 9g 
of the Circumference , and ſer it in the ſcale of the ſquare 
equal, it gives 20 of that ſcale; with which diſtance ſet our all 
the twenties the fide will bear,dividing each 20 into four fives, 
and the laſt into five little ones, and numbring them by five as 
afore : and this ſcale may be. ſet in the over part of the third 
column nexthe ſquare edge. 


R 2 Erront 
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' Erronr in round timber to take a quarter of the circumference 
for the ſquare. 
5. And here T muſt acquaint you with that monftrous errour 
in meaſuring round timber which I ſpake of before, which is 
this, ro gird the piece about, and to take the fourth part for 
the ſquare thereof: as ſuppoſe the piece be 8o inches about, 
then by this account the ſquare ſhould be but 22 inches: 
whereas in the laſt ſeQion we found it to be above 24 2, 
whereby the full fifth part of the timber is loſt to the ſeller; 
which notwithſtanding the moſt of them know to be ex- 
tream falſe, by reaſon that when they have hewed it, they 
" make a great deal more of it, then they did befqre it was hew- 
ed. But what is their excuſe 2 Even this they ſay, That 
will ſcarce pay for the hewing , and it is but ſap and bark. 
] anſwer, The goodneſs or badnelſs of any thing is conſidered 
in the price ; but neither in the meaſure nor the manner of 
meaſuring, 1 have ſeen a ſack of fine ſeed, white wheart, ſold 
for ten ſhillings a buſhel, another of grey wheat at ſeven, ſold 
the ſame day all to one man: yet he.had no more meaſure of 
the courſe grey, then of the fine wheat. Secondly, In that 
they ſay, They had need have that for hewing: I ſay, They 
never hew what they rend to laths, pales, rails, plow-timber, 
cart-timber, wheel-timber, boles, trenchers,diſhes, ſpoons,and 
infinite other, which they rend, and- ſell ſap and all. Thirdly, 
When they do hew any timber, they leave it ſo wany, that (in 
Cambriage-ſnire eſpecially) they leave it nearer. round then 
\ ſquare; and yet allow nothing for the wanes: ſo that in all 
other things, whether ſold by weight or meaſure, the buyer is 
to:have the: draught, though it be but in an ounce of pepper, 
in. this he muſt want of his meafure, and that no (mall.matter; 
for they ſeldome hew nigher to ſquare in this Countrey, then 
that the four  wanes are as broad as the four flats, all which 
are equal to 'a ſquare piece of the breadth of one of thoſe 
wanes; & alchough thoſe wanes be leſs in. ſome places then in 
ether,yet will they be of no ſervice ſo deep as the deepeſt wane 
goes... And what ſenſe or equity is there, that in buying my 
| ould: 
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ſhould defire fo much over-meaſure , and yet in ſelling it hew= 
ed ſell ſo much ſhort, as in buying ? Hath not he that buyeth 
wane-timber, that the wanes run not ſtreight, as much need, 
and as much reaſon to have allowance for the wanes, and to 
have the knots and bark left on them for hewing, as you to 
have the fifth part and more, and yet never hew a great deal 
of it at all? Belides , you have a trick, when you buy 
round-timber with the bark on it, be it thick or thin, you will 
cut a notch round about the piece in the middle of the block, 
ſometimes deeper then the bark, ſaying, That is but a boin: 
now you buying by meaſure, what right have you to the bark, 
which you mealure not? yet when it is hewed, they that buy 
itmuſt be content with air inſtead of timber. And yet fur- 
ther, I have known a Wheel-wright, that uſed to buy all his 
timber by the foot of fourteen inches every way to the foor, 
and to girdle it, and to take the fourth part for the ſquare,rhus 
did be over-reach the ſellers, who thought it to be buta 
ſeventh part more then ordinary, and that he gave a penny or 
twopence more in a foot then others gave,they thought them- 
ſelves well _— whereas ( poor ſimple fools! ) they ſold 
above two foot for one. 

6. 1f you buy round timber that is ordinarily taper, little 
or much, then you will be ſure co gird it in the middle, or 
nearer the little end, whereby you gain no ſmall matter. 

Laſtly, How common a thing is it with Wood-mongers, to 
have one Rule to buy by, & another to ſell by: one a quarter of 
an inch too long. another as much too ſhort > And great pity 
it is, that conſidering there are fo many abuſes in- meaſuring 
land and timber, it is not a whit looked into, whereas in all 
other things ſold by weight or meaſure the abuſes are puniſhed 
by the {{lerk of the market, 

' Now for correction: of this falſe meaſure in round timber; 
committed by this way of taking the fourth part for the 
ſquare, if it be a perfect Cilinder, and not taper, you may help 
your ſelf by this Table, taken out of M”* Stirrap's Plain-ſcale, 


Or Carpenters new Rnale, page 60, which you may draw into a 
R 3 ſcale: 
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ſcale, as you do for ſquare timber or board-meaſure; all but the 
firſt ſeven inches, which are under-meaſyre, and ſet thoſe 7 in 
four columns, between the two Tables of board and timber 
under-meaſure. 


Squar, | Feet. | Inch, | Cent. | Squa. | Inc, | Cen. Þ Fqua, | Inc, | Cen, 


Inch, Inch, Inch. 

1 (reg 2 [abi xr] 1x fas] | 2113 II 
32 | 8123-430 12] 9 Lan 227 1 7 BO 
3 | 12| 6 | 8 T9312 $37 2 1 $6 
$ | 10 TM 14] 6 ]o2 24] 2 |. 3$ 
51 4] 6 {3o][15] 6] 3][25l 217 

[a 3] 1|[71]j16] 5 [zo]ſ[26] 2 jo 
7 2] 3 }50| [17] 4 [6o |; 27] 1 | 86 
8 Il 9 | 23 1181 41191] 288 2 | 77 
9 11.4 396 19 3 176 2909] 1 | 61 
rol 1| 1 (57 | [20] 3 [39 || 3ol x | 51 


| — ——_— 


T he uſe of this T able is thus. 


Girt the piece about, and take the fourth part for the 
ſquare, as if it were the true ſquare, and therewith enter this 
Table; and it gives the feet, inches, and Cente/mes required 
forward to make a foot forward at that falſe ſquare. So 4.4 
inches circle gives 11 inches for the fourth part, which in the 
Table gives 11 inches,22 ({ ente/mes, forward to a foot»ſquare 
of timber. Orelſe having taken the Circumference with a nea« 
led wier, and there made a twiſt, and meaſured the number of 
inches about, take off ſo many with your compaſles, and ap- 
ply that wideneſs to the ſcale of the ſquare-equal, and you 
have the ſquare you muſt meaſure it at. And becauſe as I ' 
faid before, that to hew a log for boards, the beſt way is to 
hew it eight-ſquare, both for ſaving timber, and to have all the 
boards ſtreighr-edged; ſo neither ſhall the ſawyers be paid for 
more then they ſaw,nor he that buieth the boardyjor the block 


it ſelf, want, or have too much : we will now therefore give 
| you 
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you one rule whereby to meaſure all equal-ſided timber, ſo 
that ir be not taper, how many ſides ſoever it hath. Firſt, 
finde the centre of your piece, and meaſure the ſemi-diameter 
thereof to the middle of one of the equal ſides; then add all 
the ſides together, multiply half thereof by the ſemi-diameter: 
ſo have you the content of the baſe, and that multiplied in 
the length gives the content of the piece. So in the figure the 


8 lides are ten ns A 

a piece, that is, 

80 ; the half 

whereof is 40; 

the ſemi-diame- 2 5 

ter or perpendi- 

cular ABis 1», P 


that multiplyed 

by 12 makes 480, which is the content of the baſe , that 
is, one inch ſawed off of the end of the piece. Then if either 
you multiply 4£o by the inches of the length of the piece, 
and divide the produ& by 1728, you have the content of the 
piece. Orelſe you may extract the ſquare-root of 4t o,which 
is 22 fere, and then meaſure it, as if it were 22 inches ſquare. 
And thus may you meaſure all manner of timber, not taper, 
by meaſuring one inch at the end, as if it were land : then 
extra the root, and meaſure is as if it were fo much ſquare. 


EH AP. VII 
Of taper-timber, whether Conical or Pyramiaal. 


Or ſuch kinde of timber of either ſort, meaſure it as If it 

were a whole Cilinder or Priſme , that is, Firſt, finde the 
area of the baſe, and multiply it by the whole length, thus; 
Let a Priſme be four-{quare, the ſide 12, the area of the baſe 
is 144, and ſuppoſe the length 100, theſe multiplied make 
7 44cO. Bur by the Corollary of the 7 Prop. 12. /ib. Exclid. 
every Pyramis is the third part of a Priſme, having the ſame 


baſe and altitude : therefore divide 14400 by 3, it ou 
4800 
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4800 the content of the Pyramis. But ſuppoſe it be an imper. 
fe& Pyramis, that runs not to a point, but hath his top cut off; 
yau ſhall then continue out the ſides to a perfet Pyramis, by 
plotting it in paper, or elſe finde how much it wants by the 
Rule of three. Example. | 

The ſide of the baſe being twelve, the length of the piece 
fftie, and the ſide there is ſix, ſo that there is ſix loſt in fiftie, 

but the whole ſide of the baſe ts but twelve, whence take fix, 
ſix reſteth, Then ſay6. 50:: 6. 50. and 5oand 50 make 
an hundred, as before. Now then for this little Pyramid, the 
ſide or Diameter of the baſe thereof being fix, whoſe ſquare is 
36, the third part whereof is twelve, that multiplied by 5 o, 
Sives 600, the content of the leſſer Pyramid. Subtract this 
perfe& Pyramid out of the great perfet Pyramid 4800, reſts 
4200, the imperfe& Pyramis.. And the reaſon, that hoids be- 
eween the Priſme and Pyramis,holdeth alſo between the Cilin- 
der and Cone, Prop. 10. 12. Erclid. Every Cone is the third 
part of a Cilinder, havirgthe ſame baſe andaltitude. 

Of the Cone. 

Let us now ſuppoſe a Cone alſo divided in length into 50 
and 5 ©, the greater Diameter at the baſe to be twelve, and ſix 
in the middle. Firſt, to finde the Circumference to 1 2, the Di- 
ameter: 12 multiplied by 22 is 264, that divided by 7 is 37 £, 
the Circumference. Then multiply half 35 + ( that is) 18 * by 
half the Diameter, ( that is) fix, it gives 115 +, the greater 
area, Which multiplied by 100 the length, it gives I 1 514 # the 
Cilinder,thethird part whereof is 3838. ,Z the greater Cone, 
Now for the'leſſer, the Diameter is fix, multiply it by 22, it is 
I 32, that divided by ſeven, is 18 £ the baſe, which multiply by 
the length Fo is 942, the third part thereof is 314 7 the _ 
leſſer Cone. 

Now take 314 + out of 3838 Z , reſteth the imperfe&t 
Cone 3520,which is almoſt twelve times as big as the leſſer. 
Cr, if you rather deſire 12 and 6, the baſes of the Pyramis, to 
be the ſides of the ſquare within the circle, as there they are, 
and then to ſee their dimenſions:then firſt, if twelve be a m 

0 
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of a ſquare within the circle, fince the content,or ſquare there- 
of , is but half the content of the ſquare of the Diameter: 
therefore double the ſquare thereof, and out of the double 
extra& the ſquare root, jand you have the Diameter : fo r2 
ſquared is 144, that doubled is 288; whoſe ſquare-root is 17. 
fere, the Diameter. 

Now to finde the Circumference, multiply 17 the Diame- 
ter by 22, facit 374. that divide by ſeven, it quoteth 53 + the 
Circumference: chen multiply half the Circumference 26 + by 
half the Diameter 8 5, it gives the area of this baſe 227 A, 
which multiplied by 100, the length, gives 22707 + the Ci- 
linder, which divided by 3 gives the great Cone 75695 5. Like- 
wiſe for the leſſer ſquare within, which is fix, the ſquare is 36, 
that doubled is 72, the ſquare-root whereofis 8 + fere , the 
Diameter, Multiply 8 5 by 22, it gives x87; which divided 
by 7 gives 26 + the Circumference, then multiply half 26 5 
(thatis)1 3 £,, by balf 8 & an half (that is ) 4+, and you have 
56 $72 or | 72 fere, the content of that area; which multi- 
ply by 5o the length gives 2835: the third part thereofis 945, 
the leſſer Cone. Take this leſſer 945 out of the greater 7569, 
reſteth 6624, the imperfet Cone: So that the imperfect Cone 
is more then ſeven times as big as the little one. 


T he diſcovery of ſeverall erronrs in meaſuring the Pyramid 
and (one : and firſt of the Pyramid. 


Some hold that to be true, To add the areaes at both ends 
together, and multiply the 1 half thereof bythe length of the 
piece, as in our example the area of the great end is 144, and 
the little end nothing therefore half 144 (5.e.)-72 mulriplyed 
by 1c0 is 7200; but it ſhould be but 4800: it is roo much by 
2.400. 

*a ſecond errour is to take the ayea at the third part from 
the great end, as in this figure, at Cand C, but there the 
ſquare or fide is 8, and the ſquare number or area thereof is 
64., which multiplied by 100 is 6400, too much by 16co. - 

A thirderrour is to take the ſquare in the midiſt of the piece, 

S as 
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asatB and B, where the ſide is 6, the 
area 36: that multiplied by 1 00 the 
| length gives 36:0, which is too little, 
for take 3600 out of 4800, the diffe- 
rence is 1200, a juſt quartern loſt of the 
timber to the ſeller; ſo that it falleth 
near the middle between B and C, 
where it is 7 inches, for that gives 


5900, yet there it is coo much by an 
hundred, 


Secondly in the (one, 


The common practiſe is to pitd it 
in the middle, and to take the fourth 
part for the ſquare. In meaſuring the ci- 
linder , there was more then the fift 
part loſt to the ſeller: but here that it 
is taperalſo, is a more intolerable loſs. 
For if in the ſquare Pyramid was loſt a 
full quartern onely by reaſon of taper- 
ing: what will here be loſt where two 
ſuch errours combine in one to wrong 
a man? The Circumference in the midſt 
of the piece is 26 2}, the fourth part 
thereof is 64, which ſquared is 45 £ 
and that multiplied by 100 makes 4556 
L, which taken out of 75*9, there is 
loſt to the ſeller 3013, which is almoſt 
one half thereof.” Yer this goeth ſo for 
currant in all places, that he that con- 
tradics it is (corned as a fool, and ac- 
counted as a knave. 
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CHAP. IX, 


Of the making of four other lines on the flat-ſides, whereof three 
are M*, Gunthers lines, of numbers, fines, and tangents;and 
inſtead of the Meridian-lint, which i onely uſcfull for Navi- 
gation, whereof (arpenters make little or no uſe, we have 
added a ſextant of chords, 


Lthough MF. Wingate (in his book called The Rule of 

Proportion, ) hath ſet down the' making of them: yet for 
that he hath done them after another manner then here is 
ſhown, neither will an ordinary Rule bear all choſe lines, we 
will therefore content our ſelves with /4*. Gunther's, & the 
line of chords onely. You ſhall divide the reſt of the Rule be- 
ſide the columns of feet & inch-meaſure before ſpoken of, into 
four other great columns, and divide each of them into two 
equal, and one of them into two alſo; ſo the great ſhall be 
for figures, the other 2 for ſtrokes. Theſe two of MF. Gux- 
thers you may ſet in the three middle columns, and the line 
of chords on the other outſide. 

Firſt , for making the line of numbers. 

I told 'you before that 1 would have you ſtrike a ſtroke 
round about croſs the Rule, I would alſo have another at 
each end of the Rule ſo cloſe as poſſibly you can, onely 
to ſet one point of the compaſſes on. Then firſt ſer 
out your great divifion in each foot ; viz. the thouſands, 
if your number conſiſt of four figures , or howſoever they 
are to be the left hand figures of any number , as 3 in 3 
32.-346. 365 1- 37046, &c. and muſt be marked with the 9 
digits in either foot, and the firſt laſt and middle-moſt with 
one, ſo that you may underſtand as many ciphers with it as 
ſhall be requiſite, ſo that it may ſignifie 1. 10. 100. 1000. 
and then if one ſignifie 10.the next two will narurally ſignifie 
25, but not always. Now to take and ſet the number 2 in his 
right place, take a Table of Logarithmes of abſolute num- 


bers,and look either the Logarithme of 2. 20. or 200. and 
$ # take 
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take the three next figuresto the CharaReriſtick, which are 
,301: then with your compaſſes take 301. viz. three inches, 
' notenth part of an inch, and ,*, of a tenth part or. (ente/mes 
ofanirch, and ſet one foot in the nether-moſt croſs ſtroke, 
where you ſet the firſt one, and turn the other upward in the 
ſame column, and there fer your 2 likewiſe with the ſame 
numbers, ſet one foot in the middle crofs ſtroke where you 
ſet the middle one, and turn the other upward toward the up- 
permoſt one, and there ſet your 2 alſo: likewiſe, do with 
3 whoſe Logarithme is 477 (id eſt) 4 inches, 7 tenths, 7 Cen- 
re/mes: alſo with 4.. And theſefigures for the making of this 
line we will csll hundreds, the next ſubdiviſion tens, and the 
leaſt (enteſmes. But now becauſe we wi'l ſuppoſe your com- 
paſſes will not well reach beyond the figure 4, whoſe Loga- 
rithme is 602, that is above 6 of thoſe inches: therefore firſt, 
fer us ſet on the tens ſo far on both feet , and then the reſt of 
each foot afterward. Next fer out each fifth centh ſo far: be- 
cauſe you muſt mark them with longer ſtrokes, theneach ſin- 
. gleten: ſo then you muſt not account the next of thoſe fifths 
to I as. (for then you will account the one for nothing) bur 
you muſt account it for 15. or 150. and fo take the Loga- 
rith ne thereof, which is 176. Likewiſe 25,or 250,is 3 98, which 
you muſt take with your compaſles, and ſet in their places in 
in both feet, and in like fort ſhall you do wich all your ſingle 
tens; accounting that next 1 not for 1, nor 2, but for 11. 
Or inſtead of taking them off with your compaſles, ſtrike out 
all the firſt foot with a fine ſmall ſtriking ſquire of braſs, lay- 
ing it upon the Log. inthe line of foot-meaſure, and then ſet 
out the other foot with your compaſles by this. 
Now for the reſt of each foot, look out the Logar. of your 
numbers,and take the diſtance between ir and the middlecroſs- 
ftroke; and wick: that wideneſs ſer one foot in the upper 1,and 
where the other falls, there is the place of that number. Z-x- 
ample. 1 would (et out 70,the Log. is 845; I take the diſtance 
between it and the middle-ſtroke of the Rule, or the Arith- 
metical complement of it, 154, and fetit both from the aoger 
| oke 
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ſtroke and middle-ſtroke downward, and you ſet ont ſeventy. 
But your over-foot may bear unites to 20, and from thence to 
40, divide each tenth into five, and from thence to the end 
Into Wo, : 'S 
To make the line of ſints. | 

Firſt, you muſt know that neither the line of ſines, nor tan- 
gents, enter the Rule till 35 minvtes: where you ſee the two 
next figures to the charaReriſtick 8, are both ciphers; there 
alſo thecharateriſtick changeth from 7 to $ : for your chara- 
Cteriſtick ſhews what foot you are in: therefore ſince we rec- 
kon the minutes onely by tens, our firſt number or diviſion up- 
on che Rule will be at 40 minutes of the firſt foot. ſhewn by 
the charaGQeeriſtick 8: for 9 is the laſt, and therefore belongs to 
the laſt foot ; ſo that whereas you ſee that the Log. of one mi- 
nute hath 6 the charaReriſtick, & 4 63 the three next figures: 
therefore one minute would be above a foot and half before 
the entrance on the Rule, and likewiſe would the firſt minute 
of the tangents be. Now the Logar. of 40 minutes hath beſide 
the charaCteriſtick 8 the three firſt figures 066 fere: therefore 
take off © inch, 6 tenths, and 6 cexte/mes, or 5 cexre/ſmes, and 
7 milleſmes, if you cam ghueſs ſo near, and ſer them from the 
nethermoſt croſs-ſtroke at the beginning of the line of ſines 
forward. And thus do for all under two degrees, be it line or 
tangent : but from thence to ſine 5 degr. 45 min. or tangent 
5 degr. 43 min. (As ſuppoſe the ſineof 4 degr- whole Logar. 
beſide the charaReriſtick is 843:) you ſhall take the diſtance 
between 8 inches, 4-tenths, 3 cext. and ten inches, and apply. 
that diſtance from the middle-ſtroke down-ward: and fo of 
the reſt of the quarter. -Bur for all both ſines and tangents 
in this firſt foot: you may-by their Logarithmes ſtrike chem 
with a ſquare, as you did the line of numbers, - 

Now for the upper-part ſhewed by the charaQteriſtick for 
all fines and tangents to 20 degr. as ſuppoſe the tangent of 20 
degr. the Logarithmes of 20 degr. tangent is 5G : ſet it irom 
the mi4dle-ſtroke forward, but from thence to the ſine of go, 


and tangent of 45 degr. as the fine of 40, whoſe Logar. is 
S 3 808; 


FL <5 
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| - B08; take the diſtance berween'it and the middle-croſs-line, 
and apply it in the line of ſines from the upper croſs-ſtroke 
down-ward: then number all the whole degrees to ten, with 
1,2,3, and after that in the fines with 20, 30, 40,8. to 90, 
and the tangents with 10, 20, to 45, and back with 50, 60, to 
80 degrees. | 
Laſtly, for making the ſextant of chords. 

Set a pair of beam-compaſſes . with a beam of willow,deal, 
or fallow, near half an inch thick, and ; broad; make a little 
nut of good tough wood, with a mortes in it, rhat the beam 
may ſlide init to and fro, indifferently ſtiff, and in all places a- 
like, with a ſhort prick, or little piece of an avte-blade in one 
end, and another longer in one edge of the beam hard by the 
end, ſo long from the beam as the other point is. If it goeth 
not ſtiff- enough” to ſtand and tran with at any place; make 
the mortes a little the deeper one way to put ina wedge, or 
elſe help your ſelf with a ſcrew-pin, then go to ſome ſmooth 
loft boards, opening your compaſles to 23 Z inches, and with 
that wideneſs tran an arch, that maybe two foot long at the 
leaſt; and with each foot of the compaſles make a prick in the 
faid arch, and ſet it likewiſe upon the Rule; then divide that 
ſpace in the arch into two equal parts, which will be 3o degr. 
2 piece, and each of them into three apiece , which will be 10 
degr. apiece, and each of them into two, which will be five 
apiece, and each of them into five ſimple ones. Then take 
them off from the floor, and ſer them on the Rule, one after 
. another, and number them with 10, 20, 30, 40, 50, 60, and 
- this will be wonderfull beneficial in Dialling, and alſo in many 
other things, as to divide a circle into any number of equal 
parts, or to make an angle of any number of degrees, or to 
finde the quantity. of any angle, and ſo by the line of foot- 
meaſure you may alſo divide a ſtzeight line into as many parts 
as you will. 

Now as I have ſhewed the uſe of all the lines on the other 
ſide of the Rule, and alſo of both the out-ſide lines on this 
ſide; fo for the other three 1 muſt content my ſelf to ſhew 
you 
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you the uſe in general : for if I ſhould deſcend to particulars, 
all the paper in Cambridge. would be too little to hold them. 
Firſt therefore, you ſee already, that as by the line of foot- 
meaſure, and Table of Logarithms theſe lines are made; fo 
may you by theſe lines finde the Logarithme of any abſolute 
number, tangent or fine, as if it were by the Table of Lo- 
Sarithms. 
. Secondly, By theſe two lines of numbers and foot-meaſure 
may be reſolved all queſtions whatſoever,that common Arith- 
metick can reſolye. And more ; for hereby may be reſolved 
all queſtions of Intereſt, Purchaſes, Annuities, &c. 

Thirdly, By theſe three lines of numbers, ſines, and tangents 
is reſolved the whole doctrine of Triangles, and whatſoever 
may be performed by them,either in Meaſuring, Dialling,Geo- 
graphy, Geometry, Arithmetick, Navigation, Coſmography, 
Aſtronomy, &c. 

But, becauſe (gentle Reader) I would have thee learn now 
to go alone , I will commit theſe to thine own conſideration, 
knowing that that chicken that wil peck up never a corn, but 
what the hen puts in the mouth, will never be a fat chicken. 

Now if the Rule of three is accounted of all men worthy 
for its excellency of the name of the Golden-Rale ( which is 
but the leaſt part of the uſe of one of the lines of this Ruler) 
then juſtly may this Ruler be called rhe Golden-Ruler. 
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